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* ANALYTICAL DATA AND MEASUREMENTS of physical 
properties for a large portion of container glasses have 
been collected each year since 1932. 17 * + 5 The 
individual tabulations are, of course, confidential, but 
there is a great amount of information in the form of 
summaries and charts that can be presented without 
revealing sources. While by no means all the furnaces 
engaged in the melting of glass for containers are repre- 
sented in the yearly summaries, the size and randomness 
of the samples appear ample to assure a satisfactory 
representation of the glasses made by the glass container 
industry of the United States. 

The purposes of this report are to show the trends of 
glass compositions from 1932 to 1957, to show the 
ranges of compositions and of physical properties of 
glasses in use during 1957, and to show the influence of 
geographical location upon glass compositions. 


Container Glasses 1932-1957 


Previous reports have presented the trends in composi- 
tion on a yearly basis. To simplify presentation, this 
report discloses trends by presentation of data at five-year 
intervals from 1932 to 1957. This procedure eliminates 
the minor year-to-year variations and allows a clearer 
view of the changes. 


(a) Major Oxides 
\s in the past, the constituents are grouped. Silica 


is considered alone. Alumina, calcia, magnesia, and 
barium oxide are grouped as stabilizing oxides. Alkali, 
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boric oxide, sulfate and fluorine are combined as fluxes. 
The average percentage compositions of glasses for these 
three groupings at five-year intervals from 1932 to 1957 
are presented in Table I and illustrated in Fig. 1. 

The silica content has declined steadily from 74.1 per 
cent in 1932 to 71.8 per cent in 1957, a decrease of 2.3 
percentage units. 

The total of the stabilizing oxides has increased steadily 
from 9.1 per cent in 1932 to 13.2 per cent in 1957, an 
increase of about 4 percentage units. 

The alkali and minor constituents, grouped as fluxes, 
show a steady decrease from a value of nearly 17 per 
cent in 1932 to a value of 15.1 per cent in 1957, 


TABLE I 


Averages of Three Major Groupings 1932-1957 
Stabilizing 
SiO. Oxides 
74.1 9.1 
73.7 9.6 
72.8 11.3 
72.4 12.4 
72.1 12.5 
71.8 13.1 


Fluxes 
16.8 
16.7 
16.0 
15.3 
15.5 
15.2 


Year 


1932 
1937 
1942 
1947 
1952 
1957 


During the first several years of the period 1932 to 
1957, the trends were scarcely significant. From 1937 
to 1952, the rate of change of each of the three group- 
ings was exceedingly rapid, with both the silica and flux 
groups being replaced by the stabilizing oxide group. 
A. K. Lyle® in a 1945 Service Bulletin reviewing the 
1932-1944 container glass compositions stated, “There 
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TABLE Il 
Averages of the Minor Constituents 1932-1957 
(Using only values representing intentional additions) 
R:0; 


Year 


is, as yet, no indication of an end to the general trends, 
but it is certain that limits will be reached sometime. 
On the basis of extreme compositions showing minimum 
silica and alkali and maximum lime and alumina, the 
present rate of change (1932-1944) might be expected 
to continue for an additional ten years.” 

The present data show that, while the period 1947 to 
1957 represents a marked slow-down of these trends, 
there still exists a trend for stabilizing oxides to replace 
silica. It is highly probable that substitution of stabiliz- 
ing oxides for silica will continue to practical limits as 
long as the demand continues for glasses that will result 
in higher potential machine speeds. It is interesting to 
note that the 1957 container glasses, when considered by 
this grouping procedure, have a composition which is 
not too far removed from some window-glass composi- 
tions and that these compositions, when considered as 
container glasses, possess a high “relative machine 


speed.””? 


NOTE: The relative machine speed is calculated 
from the formula (S-450) 100 
a= 


(S-A)+77 
tive machine speed, S is softness temperature in °C and A 
is annealing point in °C. 


where M is rela- 


Fig. 1. Yearly average of glass composition 
used in the container industry (1932-1957). 
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TABLE Il 


Average Composition Container Glasses—1957 
5 (Using Found Values) 

Per cent 
SiO, 718 
R:Os 19 
CaO + MgO + BaO 11.2 
Na:O + K:0 + B.0; 14.8 

SO; } 


F. 

Fe:O;, Flint Glasses 
Fe:O;, Amber Glasses 
* Amber Glasses 


Per cent 

Silica 718 
Stabilizing 

Oxides 13.1 


Fluxes 15.2 


0.4 
0.058 
0.168 
0.036 


(b) Minor Constituents 


The minor constituents, such as alumina, barium cxide, 
boric oxide, sulfate and fluorine are employed in con- 
tainer glasses to impart desirable and improved ch irac- 
teristics to the basic soda-lime-silica compositions. “heir 
use has been based upon the results of specific res« arch 
investigations and upon results obtained in practice. The 
trends of the minor constituents are illustrated in F x. 2. 
In all cases, the values shown are based on ave) ages 
obtained from the total number of glasses in whic!. the 
use of the particular ingredient was intentional. 

With demand for glasses of increased chemical : ura- 
bility that appeared about 1937, the average value for 
alumina increased from 1.3 per cent to a value clo:e to 
1.9 per cent. Alumina is employed also to modify the 
working characteristics of glasses. Considering tha’ the 
maximum resistance of glasses to chemical attack by 
water is attained when the percentage alumina is app: oxi- 
mately one-eighth the percentage alkali,® it would seem 
that alumina is being used also to modify working charac- 
teristics or to make use of available raw materials. 

The rise to 2.1 per cent alumina shown in 1952 can 
be attributed to the increased use of local high-aluniina 
sands by the West Coast factories of the container in- 
dustry. The return in 1957 to the 1947 value of 1.9 per 


Fig. 2. Yearly average of the minor constituents used in 
container glasses (1932-1957). 
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Container Glass Compositions (1957) 
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Fig. 3. Silica (SiO.). Fig. 4. Aluminum and iron oxides (AI.O;, 
Fe.0;). 
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Fig. 5. Calcium and magnesium oxides Fig. 6. Sodium and potassium oxides (Na:O, K:O). 
CaO, MgO). 








& 
° 
ee, cee 





W 
°o 





y°) 
o 





Per cent glasses 








= 








i) 
io) 















































ry i 
0.1 0.15 0.20 0.25 0.30 0.35% 0.05 0.10 9,45 0.20 0.25 0.30 0.35 0.40% 
Fig. 7. Sulfate (SO;). Fig. 8. Fluorine (F:.). 
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Fig. 9. Barium oxile (BaO). 
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Fig. 10. Boric oxide (B:Os;). 
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Fig. 12. Coefficient of thermal expansion X 10% 
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Fig. 15. Strain point °C. 


cent alumina may be taken as an indication of the avail- 
ability of sands of lower alumina content, 

Barium oxide, after a duwnward trend from its high. 
est value of 0.7 per cent in 1932 to a low value of 03 
per cent in 1947, has become stabilized at a value of 0.5 
per cent during the past five years. 

This stabilized usage figure appears based on the ex. 
perience that excess sulfate usually has an adverse effect 
on decolorization. Barium sulfate, being the usual source 
of barium, is therefore kept at a value that will vield 
approximately 0.5 per cent BaO in order to arrive a‘ the 
most desirable percentage of sulfate. 

In 1934, the first year all glasses were systemati ally 
checked for their B2O; content as a result of this co: stit- 
uent being advocated for use in improving both cher ical 
durability and meltability of soda-lime-silica glasses, it 
was found that, of the glasses containing intentiona. ad- 
ditions of boric oxide, the average content was app: oxi- 
mately 1 per cent. By 1937, this had dropped to 0.6 
per cent, where it remained through 1942. By 1947, a 
further decrease to 0.2 per cent had occurred. In 1 52, 
there was an increase to 0.4 per cent, with a return tc the 
1947 value of 0.2 per cent in 1957. 

Fluorine is one of the few minor constituents for w iich 
usage was first firmly establishec. by laboratory mea: ure- 
ments and tests, followed by successful large-scale >ro- 
duction meltings. Its average value has therefore : een 
steadily maintained at about 0.2 per cent in those gl«sses 
containing more than trace amounts. 

Sulfate has been found in all of the flint and g:een 
glasses made from 1932 to 1958. Its average value is 
nearly constant at the 0.2 per cent figure. Again, it is 
fairly well established that the most effective proport on, 
in regard to its fining action, is about 0.2 per cent. re- 
gardless of whether the sulfate is introduced as salt cuke, 
barytes or gypsum. 


1957 Glasses 


The average composition for container glasses manu- 
factured in 1957 is shown in Table III. Sixty-seven fur- 
naces are represented. While this is less than fifty per 
cent of the total number of furnaces engaged in the man- 
ufacture of containers, more than half of the manufac- 
turers are represented. No attempt has been made to 
weigh the results according to the amount of production 
represented. 


TABLE IV 


Average Values of Physical Properties of 
67 Container Glasses—1957 


Density g/cc. at 20°C 2.498 
Coefficient of Thermal Expansion 0-300°C, X 10-7 88.9 
Softness Temperature (log viscosity — 7.65) 714°C 
Annealing Point (log viscosity — 13.0) 536°C 
Strain Point (log viscosity = 14.5) 496°C 


Working Characteristics 


Gob Temperature (log viscosity = 3.0) 1212°C 
Working Range Index 178 
Relative Machine Speed, per cent 104 


Glass Quality Criteria 


Homogeneity Grade B 
Seeds and Blisters Per Ounce 30 
Blisters Per Ounce 5 
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Seventy-five per cent of the glasses shown in Table III 
are flint, twelve and one-half per cent are amber, and 
the remaining twelve and one-half per cent are Georgia 
(light) and emerald (dark) green, 


Range of Compositions 


The range of compositions used in 1957 is represented 
by ‘listribution charts. 

Silica. The silica content (Fig. 3) ranges from 68.5 
to | 4.5 per cent with the most cemmon being 72 per cent. 

‘lumina. The distribution o: the percentages of alu- 
mia is shown in Fig. 4. By fdr, the largest proportion 
of . lasses contain 1.5 to 2.0 per cent alumina (Al.03;). 
Th value of alumina in imparting improved chemical 
res stance is shown by the alniost total lack of glasses 
ha: ng an alumina percentage below 1.5. 

‘ alcium and Magnesium Oxides. As shown in Fig. 5, 
no lasses were found containing less than 9.5 per cent 
cal ium plus magnesium oxides. The great majority of 
the 1957 glasses contain between 9.5 and 12.5 per cent 
of ‘hese two oxides with a few extreme values being 
fo: ad. 

odium and Potassium oxides. A widespread value 
fo: the total of these constituents was found (Fig. 6) with 
th’ peak of the frequency curve being about 15.0 per 
ce:t (14,.75-15.25 per cent range). A very few glasses 
co tain as little as 13 per cenf alkali and a very few con- 
tai as much as 16 per cent alkali. 

ulfate. The percentages of sulfate, Fig. 7, range 
from 0.075 to 0.325 with the most common being 0.20 
pe cent. 

luorine. As shown in figure 8 more than 85 per cent 
of the 1957 glasses analyzed contained intentionally 
added amounts of fluorine. It appears that there are two 
general ranges of usage, one about 0.05 per cent and 
another about 0.25 per cent. The lower percentage seems 
to represent the usage of fluorine to prevent formation 
of blisters and bubbles caused by reaction between glass 
and refractories, while the higher percentage represents its 
usage for modification and control of working charac- 
teristics. 

Barium oxide. The percentages of barium oxide (Fig. 
9) range from 0.0 to 6.95 with the most common usage 
being in the 0.35 to 0.55 per cent range. The usage at the 
0.10 per cent level appears to be the result of the use of 
foreign cullet in glasses to which barium is not added 
intentionally. 

Boric oxide. As shown in Fig. 10, more than 70 per 
cent of the container glasses contain no boric oxide. 
Most of the glasses containing from 0.1 per cent to 0.2 
per cent boric oxide represent additions included with 
the soda ash and ere not strictly intentional. The values 
0.3 per cent and 0.7 per cent BO; represent intentional 
boric oxide additions. 


Physical Properties, Working Characteristics, 
and Glass Quality 


All of the glasses examined chemically during the 1957 
survey were subjected also to measurements of related 
physical properties and to calculation of working charac- 
teristics. The averages are given in Table IV. Distribu- 
tion charts were prepared for each property or charac- 
teristic, and these are given in Figs. 11 to 21. 
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Fig. 19. Homogeneity. 


Density. The densities of the glasses, expressed in 
grams per cubic centimeter at 20°C, are shown in Fig. 
11. The values range from 2.4675 to 2.5275. Two peaks 
are present in the distribution curve, one at 2.4825 and 
the other at 2.5025. The two resulting and overlapping 
frequency curves correspond roughly to the density 
ranges of the dolomite and calcite glasses. 

(Continued on page 660) 
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Highlights of Scientific Glass Blowing 


By VINCENT C. DE MARIA 


Glass Products Development Laboratory 
Massapequa Park, N.Y. 


* SCIENTIFIC GLASS APPARATUS was originally made 
from molten glass and formed before the furnace which 
fused the raw ingredients. Glass was gathered on one 
end of a metal pipe, from pots within the white hot 
furnace and blown to shape by a skilled glass-blower 
or “gaffer.” As laboratory apparatus became complex the 
molten glass was drawn into long tubes. in many sizes, 
for final fabrication. 

The artisans who acquired the skill of manipulating 
sofiened glass tubing at bench burners were known as 
lampworkers. For years these tradesmen held their tech- 
niques secret, passing them on only within their family. 
With demanding requirements of two world wars, the 
introduction of glass lathes and improved burners, major 
changes resulted. With these changes came a new kind 
of |ampworker, the scientific glass-blower, constructing 
glass apparatus in pace with the needs of the rapidly 
advancing sciences. An attempt is made in this article 
to show the responsibilities and subsequent change of 
some glass-blowers (gaffers) to lampworkers, and finally 
lampworkers to scientific glass-blowers. 


Historical Review 


The 5000-year history of glass making has been de- 
scribed in numerous publications. Silverman’ and 
Goessl? cover the subject with extensive references. Glass 
forming by blowing, began with the invention of the 
blowpipe in about 100 B.C. Probably the first piece of 
scientific glassware blown was the alembic, or retort, 
used by the poor alchemist as a still in I A.D. (see 
chart, Fig. I) The shape suggests that the neck, of the 
then-popular round-bottom bottle, was allowed to sag 
to the desired curvature. 

For the next one thousand years, glass stills and con- 
densing tubes were made in a multitude of shapes and 
sizes*, During this period glass was a poor material for 
laboratory apparatus. The problem of contamination in 
distillation apparatus, from glass leaching, was con- 
fronted by the Medical School of Salerno in 1100 A.D.* 
At this time, the glass makers’ efforts to obtain a more 
durable glass resulted in the first improvements in glass 
for scientific ware. 

New techniques, to form intricate apparatus, were 
developed in many European areas. Porta’s still, with 
its many tubulated alembics, made in 1550, is an out- 
standing example of work done with only the heat of 
the furnace, which melted the glass batch, and the hot ex- 
haust gases. Ground joints, though heavy and crude, ap- 
peared on apparatus made in 1648. 

However, the construction of scientific apparatus from 


gobs of glass and glory hole reheating became difficult, 
as chemists required more elaborate glassware. Then, 
in 1660, the tinned iron blowpipe, (similar to that now 
in use for charcoal block chemical analysis) was employ- 
ed by Florentine glass-blowers as a bench-working burn- 
er. This transition, from factory furnace forming to fab- 
ricating apparatus with glass tubing at a bench burner 
298 years ago, was the beginning of today’s scientific 
glass blowing. The blowpipe produced a sharp hot flame 
and simplified the construction of complicated apparatus; 
consequently, the new glass-blowing burner spread rap- 
idly through Europe. 

But, blowing air by mouth into the blowpipe while 
blowing glass was awkward. Then, in 1679, Kunkel, a 
chemist, improved the operation by adding a foot-oper- 


Fig. 2. Standard taper ground joints are checked for ac- 
curacy against master gages. 








































Fig. 3. Specialized workers tool glass tubing in cross fires 
to fabricate interchangeable joints. 


ated bellows to blow the air required for the blowpipe. 

Kunkel also contributed many of the early glass-blow- 
ing methods; these were described in his book Ars 
V itraria. 

In 1739, Cramer replaced the tinned blowpipe with 
a copper tube. By 1760, many chemists had become 
skilled glass apparatus makers. This was especially so in 
Sweden, where Cornstedt introduced the blowpipe to 
chemists working in analytical laboratories. Chemists 
like Forbern Bergman and his student J. G. Gohn (1745- 
1818) had outstanding glass-blowing abilities to form 
apparatus for wet-method analysis. 

By 1790, the term “lampworker” signified a specific 
craftsman. During this year blast lamps were improved 
and crossfires introduced (Fig. I, chart, 1790). These 
burners, probably made from the oil lamps in use, were 
shallow, metal cans having a wick supplied with tree 
oil or lard oil fuel. Foot-operated bellows provided air to 
a metal tube (blowpipe) which was directed at the oil 
flame, just above the burning wick. Complicated soft 
glass work was made on these burners with exacting 
details. 

An example of this detailed work was the glass eyes 
made in Germany in 1800 and 30 years later in Venice, 
by Puruzzi. To make these eyes a glass point was pulled 
and a ball blown from white glass tubing; the delicate 
pattern of the eye was then fashioned on top of the 
ball with colored glass rods. The glass flowers, made in 
1850 by Leopold Bloshka and his son, are another out- 
standing example of detailed workmanship with similar 
burners, These true-to-life flowers, made in Germany, 
are on display at Harvard University. 

With but a few exceptions, the manufacture of scien- 
tific glassware remained a European craft until 1890. 
During this year the Babcock butter fat test set a stand- 
ard for the milk industry, and large quantities of test- 
ing apparatus were required®. This demand gave rise to 
a few small shops in this country and brought on im- 
proved production methods for blowing and engraving. 

These small shops found it difficult to survive in 1894, 
the year Jena low-expansion borosilicate glass became 
available to the Bohemian and German glass-blowers. 
Jena laboratory apparatus®, which could be used over 
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an open flame, flooded this country. Some of the fines 
laboratory glassware was produced at low cost in Euro. 
pean homes, making American competition almost im. 
possible. The Tariff Act of 1913 offered little protection 
since it provided duty-free passage of glassware to uni- 
versities, at that time the largest users of scientific ap. 
paratus. 

The European monopoly continued until World War 
I, when imports were cut off. America was now faced 
with the problem of building a glass industry capable 
of supplying our scientific, electronic and optical require. 
ments. Fortunately, making glass and furnace forming 
glassware was not foreign in this country. The first glass 


Fig. 4. First glass-blowing lathe (left), developed in Eng- 
land, made lamp bulbs. Modern glass-working lathes (Fig. 
5, right) simplify large-diameter work. 


factory was opened in 1607, in the colony of Virginia, 
at Jamestown. In 1765, scientific glassware was manufac- 
tured at some of the factories operated by Baron Hein- 
rich Wilhelm von Stiegl. A major portion of the labora- 
tory apparatus was made in South Jersey, selected for 
glass-making in 1825, because of fine sand, available 
fuel and railroads.‘ 

Dr. Wheaton, a pioneer in this area, gave up his Mill- 
ville drugstore and medical practice in 1888 to manu- 
facture scientific glassware. Another South Jersey leader, 
Ewan Kimble, left Chicago in 1905 to buy the Vineland 
Tube Company; here he built machines for manufactur- 
ing ampules and supplied America with unlimited quan- 
tities. Automation was America’s early contribution to 
the glass industry. This ingenuity now had to be applied 
to produce glass compositions and skills, equalling those 
in Europe. 

Then, in 1914, after eight years of borosilicate glass 
research, Corning Glass Works announced Pyrex* Brand 
Glass. Heat resistant scientific apparatus could now be 
produced in the United States. The manipulating tech- 
niques, for making apparatus from tubing, were learned 
by many of the furnace workers. The wartime demands 
were supplied. After the war, imports again threatened 
the lampworkers, but now they were protected by re- 
visions in the tariff act, made in 1922. However, glass 
apparatus making continued to be a guarded skill even 
in this country. The methods for obtaining new effects 
and simplifying operations were zealously hidden from 
fellow workers. 


*The words Pyrex, Pyroceram, Vycor and Photoform used in this article are 
the trademarks of the Corning Glass Works, Corning, N.Y. 
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Cooperation among manufacturers of scientific appa- 
ratus had begun to exist. They had tried to standardize 
size and taper of ground joints beginning in 1918 but 
with little success. Finally, in 1929, these manufacturers, 
working with the National Bureau of Standards, pro- 
vided detailed dimensions. The interchangeable ground 
joint system was established. The present edition, Com- 
mercial Standard CS21-58%, includes standard dimen- 
sions for taper joints, stopcocks, stoppers and spherical 
joints. Precision master ring and plug gauges provide 
quality control checks on N.B.S. standards. (Fig. 2) 

The quality of the finished joint depends, to a great 
extent, on a specialized glass worker, the tooler. (Fig. 3) 
Toolers form the joint shell from tubing with special 
forceps, equipped with template forms on the end of 
each arm and a center steel tongue to shape the inside. 
Each joint size requires a separate tool and master gauge. 

[he apparatus glassblower’s secrecy soon limited his 
own progress. With rapid advances in glass technology, 
it became obvious that some means of disseminating 
technical information was necessary. The first planned 
program to improve the scientific glass-blowers knowl- 
edge of glass technology took place in England, in 1943. 
Professor W. E. S. Turner®, international authority on 
glass technology, recognized the problem and held a 
four-class course for glass apparatus makers. This course, 
with Professor Turner’s monograph, “The Elements of 
Glass Technology for Scientific Glass Blowers (Lamp- 


Fig. 6. Paddle forming glass with metal-working attach- 
ment produces precision outside diameters or tapers. 


workers)” provided the necessary technical background 
for scientific glass blowing. 

America’s organized effort started in 1952, with a 
small group of glassblowers, headed by J. Allen Alex- 
ander. Two years later, they were chartered in the state 
of Delaware as the American Scientific Glass-Blowers 
Society’®. Today, local area chapters exist across the 
United States; exchange of technical information takes 
place at meetings and through publications of the 
AS.G.S. This Society, with over 500 members, is rapidly 
making the fabrication of glass apparatus a unified sci- 
entifically sound art. 
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Industry’s Contribution 


It was shown that the apparatus required by the early 
analytical chemists laid the foundation for scientific 
glass-blowing. The glassware required by the expanding 
fields of chemistry and medicine provided the glass- 
blower with a continued challenge of his skills. Perhaps 
of greater importance, it provided employment; many 
early items, such as Von Liebig’s water jacketed con- 
denser, invented in 1824, are still made today. The pro- 
gressive growth of modern glass-blowing techniques, 
however, has been governed by advancements in many 
other scientific industries as well. A brief review of 
progress in these industries will reveal the origin of 
some of our present materials and methods. 


Electronic and Illumination 


These two great industries are grouped because of the 
similarity of glass fabricating operations. During the 
early years of incandescent lamp and radio tube manu- 
facture glass blowers had a major role. It was their re- 
sponsibility to blow the bulbs from tubing; seal on ex- 
haust tubulations; make stems, and seal the stem which 
supported the mounted components, into the bulb. 

The success of this industry’s early inventors was 
aided by Davie’s discovery, in 1821, of platinum-glass 
seals. This made possible the passage of an electric cur- 
rent into a hermetically sealed evacuated bulb. 

Incandescent bulbs were made as early as 1870, but 
the industry got its start with Edison’s first successful 
lamp in 1879 which was improved and commercialized 
by 1881. Two early problems were the high cost of plat- 
inum lead wires and the slow hand-forming methods. 
Material costs were lowered by using Dumet, a suitable 
substitute for platinum, invented by Eldred, in 1913. The 
production of small bulbs increased with the develop- 
ment of the glass-blowing lathe, which appeared in a 
few companies in this country about 1915. The glass- 
blowing lathe is the lamp industry’s endowment to the 
field of modern scientific glass fabrication. Dr. Charles 
Eisler'' provided the following information on the glass 
lathe, from his historical files on Lamp Making Machin- 
ery. 

“The Swan Lamp Company of England manufac- 
tured an electric vacuum carbon lamp in 1878. As the 


Fig. 7. Template forming 
shape without costly molds. 


rapidly reproduces a_ fixed 
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Fig. 8. These skilled grinders use a single-head lathe to 
grind stopcocks and joints on semi-finished apparatus. 


demand for this lamp increased, Mr. Swan, the inventor, 
engaged the services of two English Engineers, Frank 
Wright and M. W. Mackie, to develop a machine which 
weuld blow bulbs faster than hand forming. By 1880 the 
engineers had perfected a glass-blowing lathe with sev- 
eral advanced innovations. (Fig. 4). They supplied their 
improved crossfires and cannon burners with air and 
gas under pressure, eliminating the foot-operated air bel- 
lows, In addition, a half mold was provided that could be 
brought in contact with the hot rotating glass to shape a 
uniform bulb. With this lathe, production increased from 
100 bulbs (per 12 hour day) for experienced help to 
300 bulbs (per 10 hour day) by inexperienced boys. 
Some of these English lathes were exported to Russia 
in 1900. 

“Another popular European glass lathe was patented 
in 1910 by John Kremenetzky, of Vienna, Austria, who 
received royalties from many European lamp companies 
for use of the machine. 

“Still another occurrence in 1910, was the arrival of 
two Russian glass blowers, George Coby and I. Ignatoff, 
who settled in Newark, N.J., and started a bulb-blowing 
business. Soon after they were supplying the McCandle 


Fig. 9. Many glass-grinding and polishing operations are 
performed rapidly on wet abrasive belts. 


Lamp Company of Brooklyn with lathe-made bu')s. 
Their lathe was duplicated, and a number of them made 
for the McCandle Lamp Company.” 

Without the aid of glass-blowing lathes it would 
humanly impossible for the scientific glass blowers to c 
struct the large-diameter apparatus required by toda) 
scientist (Fig. 5). Other features of the lathe, which m: 
it as important as bench-working burners, are accura 
alignment and close tolerance glass working. 

Precision glass parts can now be produced, to maich 
corresponding machined metal parts, by securing a metal 
working lathe milling attachment to the burner carriage 
of a glass lathe. (Fig. 6). Carbon plates or graphite- 
coated steel templates, used for forming, are rigidly sup- 
ported in the milling attachment vise. These forming pad- 
dies are operated by a feed screw which can be moved in 
increments of one thousandth of an inch. Exact angles 
can also be obtained with this milling attachment, for 
reproducing glass pipe flanges and special taper joints, 
without costly tools. Any configuration that is made by 
rotation in a mold or hand tool can be duplicated. 

The ease of setting up for a few parts makes the mill- 

(Continued on page 662) 


Fig. 10. Improved burners seal fused quartz flasks (left) to produce 7-inch cylinder (right) for high-purity chemical 
reaction container. 
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ABOUT 600 CERAMISTS attended the Eleventh Pacific 
Coxst regional meeting of the American Ceramic Society 
(O: tober 22 to 24) at the Ambassador Hotel in Los 
An eles... Theme of the 3-day meeting was “World of 
To:.orrow,” with emphasis on competition in technical 
dd. ancement. 


Ta ik Performance 


‘he glass division papers covered many aspects of glass 
me iufacture. Harold Baque, Corhart Refractories, re- 
po:'ed on the outstanding performance of the container 
gla.s tank at Hayward, California, owned by the United 
Ca. and Glass Company, which operated continuously 
over five years, with an average daily pull of 4.7 square 
fee’ per ton of glass. 

‘uel consumption averaged just below six million 
B. '. U. per ton of glass. Fused-cast refractories were 
used generally throughout the side walls and furnace 
upper-structure, also the port necks. About one-half of 
the melting end bottom was paved with 4-inch fused cast, 
and the checkers and regenerator upper-structure were of 
basic material. 

Mr. Baque discussed contributing factors such as alu- 
mina content of the glass, operating temperatures, seed 
count, and glass homogeneity. Favorable factors included 
steady pull with few job changes, lower-than-average 
melting temperatures, and unusually good attention in 
operating the tank. It was stated that the life of many 
other tanks would be lengthened if other manufacturers 
incorporated good design, good refractories, and constant 
attention in their operation. All of these are elements 
of a profitable operation. 


a 


Refractories 


The new Walsh fused cast block, FC-101, is one of the 
three recent developments by Walsh Refractories Cor- 
poration. These three materials were discussed in a paper 
prepared by Frank C. Steimke entitled “Research and 
Development at Walsh Refractories Corporation.” 

FC-101, which will be available to industry in 1959, 
is distinctly a competitive material in the fused cast field. 
It consists of about 52 per cent alumina, 13 per cent 
silica, and 35 per cent zirconia, with traces of minor 
ingredients. It is claimed that the crystalline composition 
of the material can be carefully controlled so that the 
glassy phase will be highly refractory. This is done by 
selecting raw materials with a low iron oxide content, 
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A.C.S. West Coast Meeting 


and containing only trace amounts of titania, lime, and 
magnesia. — 

In pilot plant operation castings have been made up 
to 11% cubic feet with remarkable control of shape. The 
FC-101 block have been tried out in corrosion furnaces 
and results show shallow metal-line cut-back, also a mini- 
mum of spalling. 

Another recent development is Zircon paving block, 
used to extend tank life and produce glass with a mini- 
mum 6f bubbles and blisters. Slides were projected for 
the purpose of showing interfacial reactions when using 
various kinds of glass, including opal and borosilicate. 
This material is used primarily as paving and upper struc- 
ture materials, drip courses in silica crowns, and in 
shadow walls. 

The third refractory discussed was Insulflux, which has 
some of the corrosion-resisting properties of a clay flux 
block, and the low K factor of an insulating brick.’ In- 
sulflux, it Was reported, has good insulating properties 
and high mechanical strength, for materials of this kind. 


Annealing Glassware 


Frank E. Dorsey, Hartford-Empire Division of the 
Emhart Manufacturing Company, discussed recent devel- 
opments in equipment for annealing glassware. Since 
1953 there have been increasingly severe demands on 
lehrs and associated equipment, the result of a step-up 
in the speed of many I. S. machines by about 20 per 
cent. Another reason is the demand by the glass indus- 
try for ware of better quality. 

To meet these requirements The Hartford Empire Com- 
pany recently introduced into service the 125 Annealing 
Lehr, and the 139 Decorating Lehr. . . 

Both lehrs make use of a six-foot-wide belt so as to 
provide greater annealing or decorating capacity. The 
139 Lehr has a greater number of burner controls than 
earlier lehrs so as to provide a positive firing schedule. 
This permits increased loads and better control of the 
process. 

The 125 Lehr is designed to accommodate an Auto- 
matic Thermal Shock Tester, which is installed in a 
special eight-foot section just beyond the annealing zone. 
Each container is subjected to a blast of air. The tem- 
perature is adjusted to provide the thermal shock 
required for the particular type of ware being tested. 

Ware with bad baffle marks and with base-rim and 
other checks will break. One of the problems is to es- 
tablish the best thermal shock differential for various 
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ware types. As a supplement to the thermal shock test, 
equipment is available for also submitting the ware to 
an internal pressure test. This combination has been 
particularly successful for testing pressure bottles where 
it is necessary to eliminate those that might break in such 
operations as sterilization, and filling. 

Mr. Dorsey discussed single-line inspection equipment, 
also a check scanning device, which, along with other 
auxiliary equipment, may ultimately make it possible to 
inspect bottles and jars automatically. Reference was 
made to the increasing use of silicones and waxes for 
spray-coating glassware. Some of these coatings require 
bottle temperatures of 175°-200°F. 


Glass Manufacturing Problems 


Pertinent glass manufacturing problems were discussed 
by V. C. Swicker, with particular reference to glass com- 
position, glass-making operations, manipulation of the 
glass, quality control, and responsibility for defectives. 

Glass as a material has remarkable potentials. It is 
possible, first of all, to make better use of many present 
compositions, even to the extent of increasing speeds by 
over five per cent. It is possible to modify present com- 
positions, to get better production through improved 
properties, and through research and development activi- 
ties entirely new compositions will be developed with 
controllable properties. 

There are many problems of manipulation. The glass 
must be consistently more uniform, temperature control 
must be more positive in many plants, and the operators 
must run the forming machines more efficiently. In 
addition, more knowledge is necessary of the chill pat- 
tern in bottle forming, and about the vertical flow of 
heat in the walls of the plunger. 

The problem of quality control as it applies to out- 
going bottles involves the packing room department, 
where about 50 per cent of the labor force is located. 
This is an area where it should be possible to effect a 
sizeable savings; however, much more development work 
remains to be done before all sub-standard bottles are 
“weeded-out” from the production line. 

Mr. Swicker discussed the need for assigning respon- 
sibility for the detection of defects to the area where the 
defects originate, and supported his comments with a 
chart designed to stimulate interest in this important 
means for lowering costs. 

The most important manufacturing problem for 1959, 
in his opinion, pertains to the abilities of men. There 
are organizational weaknesses in many plants. Part of 
the operating staff has not been adequately trained. This 
is a problem that will handicap future production. In 
discussing means for correcting this situation, charts 
were projected for use in developing both production 
and technical men. It is certain that competition in tech- 
nical advancement will dominate 1959. 


Control of Glass Quality 
R. W. Hopkins discussed “Yardsticks in Glass,” citing 


the need for more positive measuring devices in the con- 
trol of glass quality and properties, the need for a better 
knowledge of the chemistry of glass, and a better under- 
standing of the Periodic Table. In regard to the chem- 
istry of glass, Mr. Hopkins stressed the use of chemical 





648 





equations, particularly those dealing with oxidizing and 


reducing reactions. One of his examples was the rela- 
tionship between sodium sulphate and gypsum in a flint 
glass batch; 


6 lbs. Salt Cake = 7 lbs. Gypsum 


Mr. Hopkins stressed the importance of maintaining 
the most favorable atmosphere over the glass in the melt- 
ing end and pointed out that for some glasses a slightly 
reducing condition is necessary, whereas for others an 
oxidizing atmosphere is necessary, for the best operation. 
In referring to the difference in tanks, the statement was 
made that theoretically each furnace might need a difler- 
ent batch in order to operate at top efficiency, and that 
as the tank aged it is often necessary to modify the batch. 
These are factors not usually recognized. 

The author quoted values for the flow of glass in 20” 
deep tanks, and stressed the need for more information 
on the surface of the glass back of the bridge-wall. In 
predicting future trends, he mentjoned the value of snialf’ 
tanks, and suggested that sometimes portable tanks may 
be available for installation in cugfomers’ plants, with the 
result that the glass batch would be “tailor-made.” 

Mr. Hopkins showed light traysmission measurements 
of both amber and emerald green glasses, stating that cor- 
rections can be made to fit a “stgndard,” and that there 
will be no guess-work connected with it. 


Surface Coatings 


In a paper entitled “Silicones for Surface Protection,” 
T. J. Mahoney listed some of the properties that the glass 
manufacturer can expect to find in anti-seize agents. First 
of all the material must have good lubricity; it must be 
easy to use; it must be suitable for a wide range of tem- 
perature application; inexpensive; be labelable, and fi- 
nally it must be analyzable. An analytical method was 
outlined. 

A test method, in the form of static friction apparatus, 
was described, and considerable experimental data pre- 
sented, including ultra violet transmission. As the result 
of the protective qualities of some of these coatings many 
packers now specify that their ware be spray-coated. 


Basic Refractories 


“Trends of Basic Refractory Applications” was the sub- 
ject discussed by Edward P. Vincent, who stated that the 
use of these materials is economically justified. He re- 
viewed current uses, and predicted future changes in re- 
spect to use applications. 

Mr. Vincent said the basic refractories should be in- 
stalled to a depth corresponding to the melting point of 
sodium sulphate. This “horizon” is slightly less than 
1600° C. If, for example, there are 50 courses of brick 
in the checker chamber, 40 of these courses should be of 
basic brick. The basket weave is recommended. 

There is a trend toward more and deeper settings in the 
checkers chamber. The use of more basic brick in the 
super-structure will prolong tank life. New refractories 
are now being developed which should give even better 
tank life. 

(Continued on page 662) 
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Mathematics of grinding 
and polishing sheet glass 

In Steklo i Keramika (Glass and Ceramics) 13, No. 8, 
p. © (1956), P. Ya. Bokin presents some simple expres- 
sions for predicting the results of grinding and polishiag 
sh et glass in the plant. 

ihe first problem concerns the thickness of the glass 
layer removed during the coarse grinding, the fine grind- 
ing, and the polishing. The first thickness is determined 
by the waviness of the initial glass sheet. For the second 
layer, the equation 

hy = k (D,,—D;) 

is proposed; in it A, is the thickness cf the layer removed 
di ring fine grinding, & is a constant (which for a cast 
ir.n polishing disc and sand abrasives was 0.70), D,, 
is he diameter of the sand grains used for coarse grind- 
ing, and D, is the diameter of the smallest grains used 
in fine grinding. The thickness of the layer removed 
during polishing is KD. 

[he second problem is that of grinding time. The thick- 
ness removed in unit time is 

-aD 

A = BA, Ao Ag Pn (l-e ¥. 
In this equation, B is a general constant (depending, for 
instance, on temperature). A, depends on the material 
of the grinding disc; the values of A, for cast iron, methyl 
methacrylate, and vinyl plastic disc, e. g., were in the 
ratio 1:0.29:0.25. Az depends on the glass treated and 
may vary in the ratio 1:2. 

The coefficient A; represents the effect of the nature 
of the abrasive; e.g., it changes in the ratio 1:2.5 when 
corundum is substituted for sand. The pressure on the 
disc is P, and n is the rate of its rotation. The meaning 
of the above equation is that all the above-mentioned 
factors are independent of each other; for instance sub- 
stitution of cast iron for vinyl plastic will increase the 
rate of glass removal four-fold, whatever the values of 
A», A3, P, and n. The constant depends on the unit in 
which the grain diameter D is expressed. 

The number of different powder fractions needed for 
fine grinding can be calculated if 4, the time of appli- 
cation of each fraction and the ratio of grain diameters 
for subsequent fractions are known. 


Measurement of stresses in sheet glass 


V. L. Indenbom criticizes in Steklo i Keramika (Glass 
and Ceramics) 13, No. 9, p. 18 (1956), the usual photo- 
elastic testing of glass sheets and advocates the determi- 
nation of stress differences along the width of the ribbon. 

These stress differences can be seen if the light beam 
is directed perpendicularly to the main surfaces of the 
glass ribbon, that is through the smallest dimension 
(= thickness). If the y coordinate is directed along the 
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width of the ribbon (that is normally to the withdrawal 
direction and to the thickness) and if y is zero along 
the center line of the ribbon, then the stress in the with- 
drawal direction (a) varies with y because the glass tem- 
perature during the withdrawal was not constant over 
the whole width of the ribbon. Let T be this temperature 
at any point. Then, 


(yT) mn ( 
c= 0k (T+) ) 
(y?) m 


In this equation, a is the coefficient of heat expansion of 
glass, E its modulus of elasticity, 7, is the average tem- 
perature of the ribbon over the whole width, and (yT) » 
and (y*),, are the analogous average values. 

The above equation was applied to some literature data 
on the temperature distribution across a glass ribbon 
during withdrawal. At the edge of the ribbon, that is 
for y = b if 2b were the total ribbon width, the equation 
gave stresses of 0.5 to 4.2 kg. wt./sq. mm. (or 700 to 
5900 psi). Thus, these stresses often were greater than 
those in the thickness of the ribbon, which are detected 
by inspecting the glass from one narrow face to the other. 

The author measured the greatest path difference visi- 
ble on inspecting glass sheets (5 mm. thick) from one 
large face to the other large one. In 14 instances out of 
50 this difference was greater than 120 millimicrons per 
centimeter. In many sheets, the path difference did not 
regularly increase from the center line of the sheet toward 
the edges, but had a secondary maximum at, e. g., 6 cm. 
from the sheet edge. 

If the two large surfaces of a glass ribbon during with- 
drawal had different temperatures, the asymmetry has 
no effect on the stress distribution detectable by the 
usual examination (i.e., with light beam being parallel 
to the y axis). The opposite statements found in the 
literature are incorrect. However, examination with a 
light beam perpendicular to both y and the withdrawal 
direction permits determination of the stresses caused by 
the above temperature difference. If 7,—T2 is this dif- 
ference, the stress along the circumference of a circle 
cut out of the ribbon is 


E/ar \? 
c= (= (T,-T2)? 
6\ d 


r being the radius of the circle and d the thickness of the 
ribbon. An experimental a was, for instance, 3.5 kg. 
wt./sq. cm. (or 49 psi). From the above equation, the 
temperature difference between the two glass surfaces 
was 23°C. 





Native quartz dust in glass making 


A. I. Zhilin suggests, in Steklo i Keramica (Glass and 
Ceramics) 13, No. 9, p. 26 (1956), utilization of the 
(Continued on page 671) 
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Speakers who took part in workshop program at Bedford 
Springs in October are, front row, left to right: W. R. 
Lester, Emhart Manufacturing Co.; E. H. Hamilton, Na- 
tional Bureau of Standards; S. A. Pozzanghera, Bausch & 
Lomb Optical Co.; R. G. Grimm, Pittsburgh Plate Glass 
Co.; T. B. O'Connell, L-O-F Glass Co.; W. G. Halloin, 
Pittsburgh Plate; and W. H. Otto, Owens-Corning Fiber- 
glas. Back row: E. C. Hagedorn, Owens-Illinois; N. M. 
Hudak, General Electric Co.; H. E. Hagy, Corning Glass 
Works; J. W. De Remer, American Saint Gobain; J. E. 
Duncan, Pittsburgh Plate; and J. T. Stirrup, Brockway 
Glass Co. 





Glass Division officers, left to right: Neill M. Brandt, 
Mellon Institute, chairman; Frank R. Bacon, Owens-Illi- 
nois, vice chairman; Fay V. Tooley, University of Illinois, 
secretary; Leonard G. Ghering, Preston Laboratories, 
trustee; Robert D. Maurer, Corning Glass Works, and 
Clarence L. Babcock, Owens-Illinois, both on the program 
committee; and Ralph K. Day, L-O-F Glass Fibers Co., 
chairman and member of the program commitee. 


PPG INTERNATIONAL 

Pittsburgh Plate Glass Company has set up a new 
International subsidiary known as Pittsburgh Plate Glass 
International S.A. This wholly owned subsidiary is a 
Swiss corporation with home offices in Geneva. 

Function of the subsidiary is to integrate all pliases 
of international business of Pittsburgh Plate, inciuding 
licensing, investment, manufacturing and marketing func- 
tions. 

Eventual plans are expected to include facilities for the 
production of glass, paints and related products. 


WILSON 
APPOINTED 
BY H-B 

A. Brent Wilson, 
vice president since 
1955, has been ™ ap- 
pointed executive vice 
president of Harbison- 
Walker Refractories 
Co. A. L. Garber con- 
tinues as president and 
chief executive officer. 

Mr. Wilson first be- 
came associated with 
Harbison - Walker in 
1934 when he joined Canadian Refractories Limited, the 
company’s subsidiary in Canada. In 1948 he was named 
general manager and two years later was transferred 
to the parent company, becoming vice president in 1955. 


A. B. Wilson 
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TOLEDO AWARD TO DR. SLAYTER 


Dr.” Games Slayter, vice president in charge of re- 
search and development of Owens-Corning Fiberglas 
Corp., will receive the 1959 Toledo Glass and Ceramic 
Award. The presentation will be made at a dinner in 
the Toledo Club of the Northwestern Ohio section of the 
American Ceramic Society on January 19. 

Dr. Slayter, often said to be the father of Fiberglas, 
joined Owens-Illinois Glass Co. in 1931 in Toledo when 
he began developing a commercial process for manufac- 
turing glass fibers. Today he has more than 125 patents 
to his credit, most of which are in the glass fibers fie'd. 

He became vice president in charge of research and 
development in 1938 when Owens-Corning was organ- 
ized. He has won many awards for achievement in 
industry and engineering, having received both the Lorg- 
streth Medal of Franklin Institute and the Modern Pio- 
neer Award of the National Association of Manufic- 
turers in 1940, the Industrial Research Institute Mec al 
in 1948 and the Ohio Award of the American Institute 
of Chemists in 1953. He received a distinguished citiz-n 
citation in 1956 from Denison University for his con- 
tribution to science. 


HAZEL-ATLAS APPOINTMENTS 

John W. Cooper has been named manager of tie 
Hazel-Atlas Glass Division plant of Continental Cin 
Company in Plainfield, Illinois. He had previously becn 
with Owens-Illinois Glass Company for 31 years. 

Roy B. Downey is manager of the Hazel-Atlas Gla 
Division plant in Zanesville, Ohio, succeeding Fred 
Peregoy who has retired. Mr. Downey was former!) 
division manager of industrial engineering at Hazel- 
Atlas. 


DR 


DR. WILLIAM C. TAYLOR 

Dr. William C. Taylor, honorary vice president and 
general technical adviser of Corning Glass Works,. died 
in his sleep at his home in Corning, N.Y. on November 
2. He was 72 years of age. 

He had been honored on October 28 at a dinner 
marking the fiftieth anniversary of Corning’s research 
laboratory. 

Dr. Taylor held 32 patents, mostly in the field of glass 
composition and, with Dr. Eugene V. Sullivan, was co- 
inventor of heat- and corrosion-resistant glasses, later 
marketed as Pyrex. 

He graduated from Massachusetts Institute of Tech 
nology in 1908 and received an honorary Doctor of 
Science degree from Alfred University. In 1908. he 
began as an assistant chemist at Corning, becoming a 
chemist in 1910, chief chemist in 1923, director of glass 
technology in 1939, vice president (1943) and director 
of manufacturing and engineering (1947), and honor- 
ary vice president and general technical advisor in 1954. 
He was also a director of Corhart Refractories Co. 

The Howard M. Potts Medal of Franklin Institute was 
awarded to Dr. Taylor in 1928 for new heat-resistant 
glass. He also received the Perkins Award in 1929 and 
the Modern Pioneers of Industry Award, National Asso- 
ciation of Manufacturers, in 1940, 
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Annealing and Tempering 


Apparatus for surface-treating ampuls. Patent No. 2,- 
843,958. Filed June 8, 1956. Issued July 22, 1958. No 
sheets of drawings; none reproduced. Assigned to Owens- 
Illinois Glass Company by William E. Hughes, Jr. 

The present invention relates to improvements in ap- 
paratus for surface treating the interior of glass ampuls 
an! more particularly is a device which functions to 
increase or lengthen time interval during which an acidic 
ga. may be introduced into newly formed ampuls during 
th ir continuous travel from a forming machine to an 
annealing lehr. 

t is common practice to introduce an acidic gas, 
su phur dioxide for example, into the open ends of glass 
ar‘puls just prior to placing them in an annealing lehr 
to the end that the objectionable effects of alkali at the 
surface of the glass may be neutralized. Subsequent heat- 
in, of the ampul completes the neutralizing operation. 

\ fixed camming and holding device is provided which 
will quickly advance the stem end portion only of each 
ampul relative to its propelling means into a position 
of registry with the gas injecting nozzle and hold the 
stem end in such position until said propelling means 
again engages the stem end of the ampul and removes 
it from the holding influence of the cam device. 

[he stem end portions of ampuls are held in a pre- 
determined zone of their travel to the annealing lehr for 
a period of time in register with a stationary gas-'njecting 
device positioned at one side of the path of travel of the 
ampuls. 

There were 5 claims and the following references cited. 


United States Patents 
2,036,647, Achauer et al., Apr. 7, 1936; 2,088,542, 
Westin, July 27, 1937; and 2,353,519, Spurr, July 11, 
1944. 


Foreign Patent 


584,802, Great Britain, Jan. 23, 1947. 


Feeding and Forming 


Method of forming and fusing glass articles. Patent No. 
2,807,122. Filed May 26, 1954.’ Issued September 24, 
1957. Two sheets of drawings; none reproduced. As- 
signed to American Optical Company by Lee O. Upton. 

This invention relates to improvements in fused glass 
articles and has particular reference to the method of 
controlling the interfacial characteristics of the heat- 
joined surfaces of such articles. 

It has been found in the art of preparing glass sur- 
faces for fusion with each other, particularly in forming 
fused blanks for multifocal lenses that hydrated silicate 
surface films form which later decompose on heating 
forming bubbles in the fused blanks and thus rendering 
the lenses unsuitable for use. 

A novel method is given for treating said pieces of 
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glass by refrigeration to dehydrate said surfaces and 
thereafter heat-joining said surfaces within a time in- 
terval so controlled as to avoid adsorption of moisture 
from the atmosphere and the forming of a hydrated 
silicate film on said surfaces, The improved method 
is said to produce an improved lens. 

There were 5 claims and the following references. 


United States Patents 
1,647,785, Coughlin, Nov. 1, 1927; 2,089,261, Hop- 
kins, Aug. 10, 1937; and 2,640,299, Sheard, June 2, 
1953. 


Furnaces 


Forehearth bowl temperature control means. Patent No. 
2,830,107. Filed December 20, 1954, Issued April 8, 1958. 
No sheets of drawings; none reproduced. Assigned to 
General Electric Company by Clarence E. Hahn, Wil- 
loughby, and Sigmund Meieran. 

The present invention relates to an apparatus for 
maintaining the proper temperature distribution in the 
discharge bowl of a forehearth of a glass furnace. 

A common and often serious fault of the bowl por- 
tions of glass furnace forehearth is in their inability to 
maintain a uniform temperature within the molten glass 
therein. As a result, the glass issuing from the dis- 
charge orifice at the bottom of the bowl is not homoge- 
nous and has cords. 

Apparatus is provided for heating the molten glass in 
the end bowl of a forehearth by the passage of electric 
current therethrough and to effect the heating operation 
in a manner to compensate both for the heat lost by the 
glass to the end walls of the bowl and for the heat not 
received by the glass due to the shadow effect of the 
flow control needle of the forehearth which intercepts 
heat radiated from the channel portion of the forehearth. 
A further object of the invention is to provide such heat- 
ing apparatus capable of providing additional heat 
quickly to the molten glass in the end bowl of the fore- 
hearth to compensate for temporary fluctuations in the 
temperature of the molten glass entering the bowl. 

There were 2 claims and the following references cited 
in this patent. 


United’ States Patents 
1,458,522, Clark, June 12, 1923; 1,680,543, Howard, 
Aug. 14, 1928; 2,179,224, Soubier, Nov. 7, 1939; 2,186,- 
718, Ferguson, Jan. 9, 1940; 2,276,295, Ferguson, Mar. 
17, 1942; 2,283,800, Ferguson, May 19, 1942; and 
2,591,709, Lubatti, Apr. 8, 1952. 


Glass Compositions 
Glass-bonded ferrite. Patent No. 2,820,720. Filed Septem- 
ber 15, 1954. Issued January 21, 1958. No sheets of 
drawings; none reproduced. Assigned to Hughes Aircraft 
Company by Arthur H. Iversen. 

The invention relates to vitreous-coated ceramics and, 
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more particularly, to a glass bond for porous magnetic 
materials and a method of making such a bond. 

An object of the invention is to provide a bond be- 
tween a porous ferrite and a thin glass coating having a 
low-loss and a method of providing such a bond. 

The following method is a typical process which may 
be employed to seal porous ferrite without substantially 
increasing its loss: 

1. Apply a ferrite powder having a 5-micron particle 

size to a porous ferrite body by painting or spraying 
a suspension of the powder in water onto the ex- 
ternal surface of the ferrite body. 

. Sinter the ferrite powder and body in air at 1000°C 
for ten minutes. 

3. After allowing the ferrite body to cool, paint or 
spray a liquid suspension of Corning glass 7570 
in water onto the sintered layer of the ferrite 
powder. 

4. Flow the Corning glass 7570 by heating it to its 
sintering temperature, which may be between 550° 
to 750°C, for about ten minutes. 

Alternately methyl alcohol may be employed as the 

glass or ferrite powder suspending medium. 

The glass designated 7570 by the Corning Glass Works 
and sometimes called “solder glass” is a glass which 
exhibits certain satisfactory physical properties for seal- 
ing a ferrite, in that it is desirable to use a glass having 
a sintering temperature below that of dielectric powder 
which Corning glass 7570 has. This glass also has a low- 
loss factor and high coefficient of expansion. 

There were 6 claims and the following references cited 
in this patent. 


United States Patents 


2,330,129, Lucas, Sept. 21, 1943; 2,568,881, Albert- 
Schoenberg, Sept. 25, 1951. 


Foreign Patents 
620.009, Great Britain, Mar. 17, 1949. 


Glass and Wool Fiber 


Method and Apparatus For Producing Reticulated Fi- 
brous Product. Patent No. 2,797,728. Filed November 
23, 1949. Issued July 2, 1957. Five sheets of drawings; 
none reproduced. Assigned to Owens-Corning Fiber- 
glas Corporation by Games Slayter and Warren Wendell 
Drummond. 

The present invention involves a novel method of 
producing a reticulated or fabric-like product of con- 
tinuous fibers or strands disposed in different directions 
which are assembled in intersecting relationship without 
interlacing or weaving. The resultant strength factors 
in various directions of the composite product may be 
controlled through directional and symmetrical orien- 
tation of the strands or fibers making up the end product. 

The method includes the steps of moving a group of 
spaced mineral fibers in one direction, moving a fiber 
in a different direction and depositing it upon the fibers 
of the group to cause the fiber to be overlaid upon and 
in intersecting engagement with the fibers of the group, 
and joining the fibers together at their zones of inter- 
section. 

The product formed of unwove intersecting strands 
is admirably adapted as a reinforcement of medium 
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for incorporation in resin films of all types, molded 
plastics, laminates formed of vegetable matter or resin- 
ous material, calendered or immersed sheet material, 
reinforcements for paper sheets or reinforcement for 
laminated papers or other fabricated sheets of fibers or 
fabricated materials. 

There were 22 claims and 14 references cited in this 
patent. 


Sheet and Plate Glass 


Endless Conveyor. Patent No. 2,796,707. Filed Decem- 
ber 29, 1953. Issued June 25, 1957. Three sheets of 
drawings; none reproduced. Assigned to Sommer & 
Maca Glass Machinery Company by Raymond Meter. 

This invention relates to 2n endless conveyor that is 
to be used for conveying flat glass plates past a polisher, 
or abrader, for working on the edges thereof. 

From the foregoing, it wil! be seen that it affords a 
pusher in a conveyor which is adapted to hold plate 
glass planes in assembled groups, the grippers in each 
pusher serving to align the panes in spaced parallel 
relatation. The pusher also includes at either end a latch 
having a lip for engaging the edges of the conveyor, and 
this lip is biased, preferably by means of a spring, to 
thus hold the pusher releasably on the conveyor so that 
the pusher is retained against displacement when the 
conveyor is reversed from the upper to the lower run. 

There were 9 claims and 10 references cited in this 
patent. 


Apparatus for grinding the bottom surface of a ribbon 
of glass. Patent No. 2,809,479. Filed May 3, 1955. Is- 
sued October 15, 1957. One sheet of drawings; none 
reproduced. Assigned to Societe Anonyme des Manufac- 
tures des Glaces et Produits Chimiques de St. Gobain, 
Chauny & Cirey, Paris, France, by Armand Lamesch. 
The present invention relates to apparatus for simul- 
taneously grinding both surfaces of a ribbon of glass. 
A well known form of apparatus for simultaneously 
grinding the two surfaces of a ribbon of glass comprises 
coaxial tools each including circular grinding discs 
mounted to rotate around vertical axes and arranged 
in coaxial pairs one towards each face of the ribbon, the 
pairs being arranged longitudinally along the path of 
movement of the ribbon and the ribbon of glass being 
continually advanced between pairs of opposed discs 
which engage and grind the two surfaces of the ribbon. 
It has been found that with these known forms of tools, 
an accumulation of cullet is produced in the basin con- 
stituted by the central cavity in consequence of accidental 
breakages of the ribbon, which accumulation more or 
less obstructs the opening at the top of the hollow driving 
shaft through which the abrasive liquid is fed. The result 
is an irregularity in the feed of abrasive which is pre- 
judicial to the quality of the grinding, and may cause 
stoppage of work for the removal of the fragments of 
glass. 
The main object of the present invention is to devise 
a means of feeding the abrasive fluid to the lower grind- 
ing discs in apparatus of the kind referred to and to 
devise means of preventing cullet accumulation in the 
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Color and Light Scattering of Platinum 
in Some Lead Glasses 


@ IN THE FIRST PAPER in this series, Rindone and 
Rhoads reported on the colors of platinum, palladium, 
and rhodium, introduced as their chlorides, in alkali 
silicate, borate, and phosphate glasses. They found that 
platinum produced only gray colors in the borate and 
silicate glasses, whereas in the phosphate glasses yellow, 
orange, and brown colors as well as grays were observed. 

The phosphate glasses were of particular interest be- 
cause the equilibrium between metallic platinum (gray 
glasses) and ionic platinum (yellow and orange glasses) 
is shifted toward the formation of ionic platinum as the 
platinum chloride concentration increases. 

In addition, in the concentration range 0.002 to 0.008 
per cent by weight, platinum acts as a nucleating agent 
for the partial devitrification of the sodium metaphos- 
plate glass. Palladium produces ionic yellow-to-brown 
colors in the silicate, borate, and phosphate glasses. 
Yellow and orange-to-amber colors as well as grays are 
pioduced in the silicate, borate, and phosphate glasses 
bh, rhodium. 

Hampton, Turner and associates, and Sun and Silver- 
man have also reported coloring of glasses by platinum. 
Of particular interest is the work of Hampton, who melted 
lead silicate glasses in both thoria and platinum crucibles. 
In the thoria crucibles he obtained colorless glasses, 
whereas in the platinum crucibles an appreciable yellow 
color was produced. 

In the October, 1958, issue of the Journal of the Amer- 
ican Ceramic Society, Ryder and Rindone report on the 
effects of lead oxide on the behavior of platinum in 
sodium silicate, borate and phosphate glasses. 

As in the previous investigation, the platinum was 
introduced as a solution of PtCl,. Lead oxide was added 
to the borate and silicate glasses as c.p. lead tetra oxide. 
In the phosphate glasses, lead metaphosphate of the 
highest purity obtainable was a convenient raw material 
for the introduction of lead oxide. As it was desired to 
maintain the molar ratio of (Na2O + PbO) to P.O; 
at 1:1, the addition of lead oxide as lead metaphosphate 
eliminated the necessity of having to work with ortho- 
phosphoric acid, 

The silicate and borate batches were melted in kyanite 
crucibles to yield 75 gm. of glass. The reactive phosphate 
glasses were melted in more dense mullite crucibles of 
a size to yield 50 gm. of glass. 

Oxidation-reduction studies were made using the fol- 
lowing materials: Cerium dioxide was introduced as 
cerium hydrate containing 77.38 per cent cerium dioxide 
and 1 per cent didymium oxide (by weight). Chemically 
pure sodium nitrate was substituted for sodium carbonate 
on a weight per cent basis (5 per cent of the total com- 
position). Oxygen and chlorine gases of the cylinder-type 
reagent grade were either bubbled through the melts or 
used as a melting atmosphere. Arsenic was introduced as 
the c.p. trioxide. 
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After the test specimens had been annealed, the trans- 
mittances were measured in the range 400 to 740 my on 
a General Electric recording spectrophotometer. 

The light scattering of the glasses was examined by 
passing a narrow beam of light through the specimens. 
The presence of submicroscopic particles of platinum 
in a glass that appeared to be clear under ordinary light 
could be detected by the appearance of a well-defined 
light path. (Tyndall effect). 

In this investigation the most commonly observed form 
in which platinum was present in the glasses was the 
finely subdivided metallic state. In this form, the platinum 
was dispersed throughout the glass as submicroscopic 
colloidal particles. At low concentrations, these particles 
could be detected by light scattering (Tyndall effect). 
whereas at higher concentrations they caused the glasses 
to become gray. 

Under proper oxidizing conditions, the platinum could 
be retained in the ionic state. In the borate and silicate 
glasses, strong oxidizing conditions were necessary to 
obtain ionic platinum, whereas in the phosphate glasses 
it was quite easy to obtain the ionic form. The ionic 
platinum gave yellow-to-orange colors. 

This work has shown that in the sodium lead silicate 
and borate glasses, colloidal platinum can be detected by 
Tyndall scattering when introduced in quantities as low 
as 1 to 15 p.p.m. Increasing the lead content had no effect 
on these lower limits. 

In the phosphate glass, increasing the lead content has 
no significant effect on the lowest concentration at which 
colloidal platinum can be detected. The presence of lead 
oxide, however, greatly increases the stability of ionic 
platinum in these glasses. For instance, in the previous 
investigation it was found that under normal melting con- 
ditions no more than 0.10 per cent platinum can be re- 
tained in the ionic form in the Na2O* P.O; glass. The 
present investigation shows that as much as 0.8 per cent 
platinum can be retained in the ionic form when lead 
oxide is present. 

In the sodium lead phosphate glasses, when the amount 
of platinum chloride introduced was large enough, the 
chlorine pressure resulting from the decomposition of 
PtCl, into PtClz and Cl, was sufficient to prevent the 
platinum from being reduced to the metallic state. Below 
certain concentrations of PtCl, only colloidal platinum 
was obtained. It was observed that as the PbO content 
increased, the minimum platinum chloride concentration 
at which the transition from colloidal to ionic platinum 
occurred also increased. 

It was shown that platinum could be retained in the 
ionic form in the silicates and borates if melted under 
strong oxidizing conditions. The difference in oxidizing 
power of the various oxidants can be understood if one 
considers the stage in melting during which the oxidizing 
agent is most effective. 

CeO. oxidizes platinum in all glasses very effectively 
because of the manner in which it releases oxygen. CeO 
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has a slow rate of solution in these low-melting glasses. 
Its oxidizing action therefore begins in the early stages 
of melting and continues throughout the melting period 
by means of the reaction 


2CeO, = Ce,0, + 1/20, 


which proceeds slowly. 
The nitrate decomposition 


380°C. 
2NaNO, = Na,0 + 2NO, + 1/20, 


occurs mainly during the initial fusion of the batch, 
after which its oxidizing effect is very slight. Prolonging 
the melting period, or raising the melting temperature, 
diminishes the oxidizing effect of NaNog. On this basis 
it can be understood why NaNO; was more effective in 
oxidizing platinum in the borate glasses than in the 
higher-melting silicate glasses. 

Oxygen, which was bubbled through the melt only 
after complete fusion of the batch had taken place, was 
less effective in oxidizing platinum in the borate and 
phosphate glasses than in the silicate glasses. This in- 
dicates that if the platinum became reduced in the early 
stages of melting it was quite difficult to reoxidize, except 
in the silicate glasses, The ease of reversibility of the 
equilibrium ionic platinum-metallic platinum toward 
ionic platinum in the silicate glasses was demonstrated 
by the fact that before bubbling oxygen through the melt, 
the glasses were gray, whereas after oxygen bubbling, 
the glasses were clear and yellow. 

In those glasses where ionic platinum can be retained, 
about 0.01 per cent platinum must be present to give a 
noticeable color to glasses having a thickness of about 
4 mm. In the reduced state, however, 0.001 per cent plati- 
num gives a noticeable gray color. Hence, if platinum 
contamination is unavoidable, melting under oxidizing 
conditions will minimize the visible evidences of the con- 
tamination. 

From the results of this study it was concluded that: 

(1) Under the atmosphere of an electric furnace heated 

with silicon carbide heating elements, platinum intro- 
duced as platinum (ic) chloride gives colloidal gray 
glasses in sodium lead borates and silicates for all con- 
centrations of PbO studied, whereas in the phosphate 
glasses, grays as well as yellow and yellow-orange ionic 
colors are produced. 
_ (2) The addition of PbO to a sodium phosphate glass 
increases the stability of platinum ions. As much as 0.8 
per cent ionic platinum has been retained in the lead 
glasses, whereas only 0.10 per cent can be retained in the 
lead-free sodium meta-phosphate glass. 

(3) Under strong oxidizing conditions, ionic platinum 
colors can be obtained in the sodium lead borate and 
silicate glasses. 

(4) The presence of at least 0.01 per cent platinum in 
the ionic state is required to give any of the glasses 
studied a noticeable yellow color. In the metallic colloidal 
state, approximately 0.001 per cent platinum is sufficient 
to cause the glass to become gray. 

(5) Colloidal platinum in concentrations as low as 
0.0001 per cent (1 p.p.m.) shows Tyndall scattering even 
though the glass may be clear and colorless under normal 
light. 
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HUBER IN PEMCO 
SALES POST 

George S. Huber, 
formerly vice presideni 
of sales, has been 
named manager of 
sales, ceramic and 
glass color division, 
of Pemco Corporation. 
This position has not 
been filled since the 
death of Jake Eagle 
last June. Mr. Huber 
has been with tie 
company for six years, first as assistant. 





George S. Huber 


CERAMIC SCHOLARSHIPS 

Pennsylvania Glass Sand Merit Award Scholarshijs 
for 1958-59 have been awarded to eleven senior ceramic 
engineering students. Each man was selected by the 
awards committee of his school on the basis of scholast c 
achievement during the junior year and has received 
full scholarship assistance for his senior studies. 

Recipients are Richard E. Mistler, Alfred Universit) ; 
Robert B. McLees, Clemson Agricultural College; Jam: s 
J. Hurst, Georgia Institute of Technology; Gerald }.. 
Fehr, Iowa State College; Richard L. Wuske, Ohio Sta‘e 
University; Leonard Cook, Pennsylvania State Unive - 
sity; Donald S. Pasternak, Rutgers University; John | . 
Krumwiede, University of Texas; and Lawrence D. Joh: - 
son, University of Washington. 

Since 1956, thirty-two students have received these 
Merit Award Scholarships, according to William |. 
Woods, Jr., vice president, who declared that students 
of this caliber are destined to become leaders throughout 
the ceramic industry. 


HOMMEL RESEARCH CENTER 


The O. Hommel Research Center was officially opened 
on November 18 in Carnegie, Pa. Located directly across 
from the offices and plant of the O. Hommel Company, 
the Center contains over 20,000 square feet. During the 
opening ceremony, Ernest M. Hommel, president, de- 
clared that it had been built because of the increasingly 
important role of ceramics in both old and new fields of 
technical endeavor. 

The company has long been interested in research, 
having established the “Oscar Hommel Memorial Fellow- 
ship” for basic research in ceramic finishes at Mellon 
Institute in 1933. 


New 20,000-sq.-ft. Hommel Research Center which was 
opened Nov. 18 by The O. Hommel Co. in Pittsburgh. 
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Current Statistical Position of Glass 








Employment and payrolls: Employment in the glass 
industry during September, 1958, was as follows: Flat 
Gless: a preliminary figure of 28,100 given for Septem- 
ber, 1958, indicates an increase of 6.4 per cent over the 
adjusted 26,400 reported for August, 1958. Class and 
Glessware, Pressed and Blown: an increase of 2.2 per 
cert is shown by the preliminary figure of 84,000 reported 
for September, 1958, when compared with the adjusted 
figure of 82,200 recorded for August, 1958. Glass Prod- 
uc's Made of Purchased Glass: the preliminary figure of 





GLASS CONTAINER SHIPMENTS 
(All Figures in Gross) 
Nerrow Neck Centainers 


October, 1958 
Food 1,407,000 





M-dicinal and Health Supplies . 1,681,000 
Chemical, Household and Industrial 858,000 
Toiletries and Cosmetics 960,000 
Beverage, Returnable 556,000 
Beverage, Non-Returnable 108,000 
Beer, Returnable ..... 50,000 
Beer, Non-Returnable 636,000 
Liquor .. : ; ‘ 1,128,000 
Wine fre teak 370,000 
Sub-total (Narrow) 7,754,000 
Wide Mouth Containers 
Food . abies *3,830,000 
Medicinal and Health Supplies . 435,000 
Chemical, Household and Industrial 194,000 


Toiletries and Cosmetics 254,000 
Packers’ Tumblers .. 37,000 





Dairy Products ... 176,000 
Sub-total (Wide) *4,926,000 
Total Domestic 12,680,000 
Export Shipments 315,000 
TOTAL SHIPMENTS *12,995,000 
* This figure includes Fruit Jars and Jelly Glasses. 
GLASS CONTAINER PRODUCTION 
AND INVENTORY 
(All Figures in Gross) 
Production Stocks 
Food, Medicinal and Oct., 1958 Oct., 1958 
Health Supplies; Chemi- Narrow 
cal, Household and In- Neck 4,972,000 6,577,000 
dustrial; Toiletries and —— 
Cosmetics Wide 
Mouth *4,979,000 *5,824,000 
Beverage, Returnable ... ben cad 593,000 1,792,000 
Beverage, Non-Returnable 91,000 227,000 
Beer, Returnable ...... 170,000 447,000 
Beer, Non-Returnable . 669,000 904,000 
Fs ee eee 1,123,000 1,463,000 
Wine ‘ ae ; 423,000 618,000 
Packers’ Tumblers 42,000 123,000 
Dairy Products 180,000 228,000 
TOTAL *13,242,000 *18,203,000 


* This figure includes Fruit Jars and Jelly Glasses. 
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13,700 given for September, 1958, indicates an increase 
of 4.6 per cent over the previous month’s adjusted figure 
of 13,100. 

Payrolls in the glass industry during September, 1958, 
were as follows: Flat Glass: an increase of 12.3 per cent 
is shown in the preliminary $15,699,386.26 given for Sep- 
tember, 1958, when compared with August’s adjusted 
$13,976,316.82. Glass and Glassware, Pressed and Blown: 
an increase of 1.9 per cent is shown in the preliminary 
$31,210,599.00 reported for September, 1958, when com- 
pared with the previous month’s adjusted $30,620,158.42. 
Glass Products Made of Purchased Glass: a preliminary 
figure of $4,423,663.69 was reported for September, 1958. 
This is an increase of 2.3 per cent when compared with 
the adjusted figure of $4,325,483.96 for August, 1958. 


Glass container production: production based on 
figures released by the Bureau of the Census, Industry 
Division, was 13,242,000 gross during October, 1958. 
This is an increase of 5.1 per cent over the previous 
month’s production figure, 12,597,000 gross. During 
October, 1957, glass container production was 13,174,000 
gross, or 0.5 per cent under the October, 1958, figure. 
At the end of the first ten months of 1958, glass con- 
tainer manufacturers have produced a preliminary total 
of 122,909,000 gross. This is 1.1 per cent below the 125,- 
288,000 gross produced during the same period in 1957. 

Shipments of glass containers during October, 1958, 
came to 12,995,000 gross, a decrease of 4.0 per cent from 
September, 1958, shipments which totaled 13,543,000 
gross. Shipments during October, 1957, amounted to 
12,806,000 gross, or 1.5 per cent under October, 1958. 
At the end of the first ten months of 1958, shipments 
have reached a preliminary total of 121,734,000 gross, 
which is 0.5 per cent above the 121,166,000 gross shipped 
during the same period of the previous year. 

Stocks on hand at the end of October, 1958, came to 
18,203,000 gross. This is 1.2 per cent over the 17,971,000 
gross on hand at the end of September, 1958, and 4.1 
per cent higher than the 17,471,000 gross on hand at the 
end of October, 1957. 


PENNA. CERAMICS ASS’N. OFFICERS 


J. Earle Duncan, Pittsburgh Glass Company, and Fred 
W. Schroeder, North American Refractories Company 
Research Center, have been elected to the board of di- 
rectors of the Pennsylvania Ceramics Association. They 
are replacing Joseph S. Gregorius and Robert A. Moffett, 
respectively, who resigned. 

Officers for 1959 are E. M. Hommel, the O. Hommel 
Company, president; J. D. Clark, Foote Mineral Com- 
pany, first vice president; G. W. Reuning, Mexico Re- 
fractories Company, second vice president; J. K. Martin, 
Posey Iron Works, managing director, and R. G. Ehman, 
Pennsylvania State University, secretary-treasurer. 





Left to right, Dr. Jesse T. Littleton, Dr. Eugene C. Sullivan, 
and the late Dr. William C. Taylor, cutting cakes at dinner 
in their honor. Each man received a glass replica represent- 
ing his early contribution to Corning’s research program. 


NEW COLUMBIA-SOUTHERN PLANT 

Columbia-Southern Chemical Corporation has a new 
soda ash and sodium sesquicarbonate plant in partial 
production at Bartlett, California. The company devel- 
oped an entirely new purification process for soda ash. 
which has been installed in the new plant. 

Joseph A. Neubauer, Columbia-Southern president, 
has announced that the soda ash capacity at this Bartlett 
operation is three times as great as that of the original 
plant which is being dismantled. 


GYPSUM IN GLASS 


Fay V. Tooley, professor of Glass Technology at the 
University of Illinois; R. W. Hopkins, president, Glass 
Technicians, Inc.; and Robert Hamilton of United States 
Gypsum Company, have co-authored a booklet entitled, 
“Gypsum in Glass,” a compilation of the latest informa- 
tion on the functions of the sulfates and particularly 
calcium sulfate in the glass batch. 

Copies are available without charge from the United 
States Gypsum Company, 300 W. Adams St., Chicago 6, 
Ill. 


Glass and ceramics section, National Safety Council, officers 
for 1958-59, left to right: John Skendall, safety director, 
Harbison-Walker Refractories, lst vice chairman; J. E. 
Croushore, National Safety Council; Clyde C. Ruddick, 
manager, safety, health and plant protection, Pittsburgh 
Plate Glass Co., chairman; E, L. Wray, safety director, 
Ball Brothers Glass Co., 2nd vice chairman; and A. H. 
Burkett, safety supervisor, Owens Illinois Glass Co., 
secretary. 
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HONORED BY CORNING GLASS 

Dr. Eugene C. Sullivan, the late Dr. William C. Taylor 
who died at his home in Corning, N. Y., five days later on 
November 2, and Dr. Jesse T. Littleton, pioneers of glass 
research, were honored at a dinner on October 28 at the 
Corning Glass Center. Eighty-five fellow research scien- 
tists and engineers joined in the tribute during an in- 
formal program commemorating the 50th anniversary of 
Corning’s research laboratories. 

Each guest of honor received a cake topped by a glass 
replica representing his early contribution to the research 
program. Dr. Sullivan was given a miniature lantern 
globe; Dr. Taylor, a chemical flask; and Dr. Littleton, 
a battery jar. 

Amory Houghton Jr., staff vice president, who acted 
as master of ceremonies, presented hand-lettered parch- 
ment scrolls, signed by every one present, to the three 
honor guests. The inscription read, “In commemoration 
of the 50th anniversary of the Corning Glass Works 
Research Laboratories, and in sincere tribute to research, 
we proudly sign our names below.” 

Special guests at the dinner were Amory Houghton, 
United States Ambassador to France who is on leave 
as chairman of the board for Corning Glass Works; 
William C. Decker, company president; Dr. William H. 
Armistead, vice president and director of research and 
development; Arthur T. Weber, vice president and 
director of engineering and manufacturing; and Dr. 
Charles F. De Voe, director of ceramic research. 


CERAMIC ENGINEERING AWARD 


The National Institute of Ceramic Engineers has 
established an annual award to “Honor the nation’s 
outstanding young ceramic engineer,” according to 
Wayne Deringer, president. Each year one man will 
receive an award in honor of his Professional Achieve- 
ment in Ceramic Engineering. 

The first such honor, the 1958 Pace Award, will be 
presented at the next annual meeting of the National 


Institute of Ceramic Engineers in Chicago on May 17, 
1959. 


One or more nominations for the annual Award may 
be made by any individual or group. Further details 


may be obtained from the PACE Award Committee, 
The National Institute of Ceramics Engineers, 4055 


North High Street, Columbus 14, Ohio. 


NAT. SAFETY COUNCIL ELECTIONS 

Clyde C. Ruddick, manager of safety, health and plant 
protection, Pittsburgh Plate Glass Company, has been 
elected chairman of the glass and ceramic section, the 
National Safety Council, for 1958-59. He has been associ- 
ated with Pittsburgh Plate since 1951 and has had more 
than 30 years of experience in various capacities in the 
industrial safety field. 

Other officers are John Skendall, safety director of 
Harbison-Walker Refractories, lst vice chairman; E. L. 
Wray, safety director, Ball Brothers Glass Co., 2nd vice 
chairman; and A. H. Burkett, safety supervisor, Owens- 
Illinois Glass Co., secretary. 

Mr. Ruddick has also been chairman of the Western 
Pennsylvania Chapter of the American Society of Safety 
Engineers. 
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New Equipment and Supplies 





AIR VIBRATOR 

National Air Vibrator Co., 2372 
West 7th St., Cleveland 13, Ohio, has 
developed a new “Hi-Impact” vibrator 
for electrostatic precipitators and dust 
collectors. There are no body assembly 
bolts to shear or stretch, according to 
the manufacturer, and the piston is 
the only moving part. 


ELECTRIC MOTOR DESIGN 

The Electric Motor division of A. O. 
Smith Corporation, Tipp City, Ohio, 
has announced a new design concept 
in electric motors featuring complete 
sealed protection for their starting 
switches. Major feature is complete 
containment of the switch, capacitor, 
thermostat, and terminal board, mak- 
ing these parts completely impervious 
to dirt, dust, oily accumulations, and 
processing materials fines. 


HIGH CAPACITY NOZZLES 

Bete Fog Nozzle. Inc., Greenfield. 
Mass., has designed a new series of 
high-capacity nozzles which are said to 
give finer break-up and are non-clog- 
ging. They employ three separate ori- 
fices from each of which a jet im- 
pinges on a deflector plate; the jets 
are broken up and intermingled to 
form a full-cone spray. 


AIR COMPRESSOR 


Atlas Copco, 610 Industrial Ave., 
Paramus, N. J., has announced a new 
intermediate size stationary air com- 
pressor which delivers up to 835 cu- 
bic feet of air per minute at 100 psi. 
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LONGER LIFE FOR 

GLASS MOLDS 

P. O. Box 229, Whittier, 
Calif., has a new process for prolong- 
ing the life of glass molds. The cast 
iron 


Todco, 


mold halves are coated with a 
paint-like nickel composition which, 
when heated to 1650°F in a reducing 
atmosphere, is reduced to nickel plate. 
Heat processing of the molds may be 
done by a local heat treater. 

The plate permeates the surface v0 
form a hard, abrasion-resistant case 
on the casting. With all of the nickel 
absorbed into the casting, there is no 
build-up or increase of the surface 
dimensions of the mold; no additional 
machining is required after plating. 

This process, the company, 
increases the resistance of the glass 


states 


molds to abrasion and prevents edge 
breakdown. 


THERMOCOUPLE 


E. C. Smith Manufacturing Com- 
pany, Forrest & Hector Sts., Consho- 


hocken, Pa., 
thermocouple 


has a new heavy-duty 
called ‘“PermaKouple.” 
It consists of a heavy protecting tube 
containing two #8 B&S gage wires 
completely embedded in solid ceramic. 
The tightly packed ceramic insulation 
prevents corrosion or scaling of the 
wires, according to the company, and 
eliminates the danger of flash fires in 
the event of a_ burn-through. 





CONTROL INSTRUMENTS 
Powers Regulator 
Oakton St., Skokie. 


nounced a new 


3434 
an- 


Company, 
Ill. 


series of 


has 
“thin-line” 
controllers. 


temperature and pressure 


They 


ated valves for gradual, accurate regu- 


are used with diaphragm-oper- 


lation of temperature or pressure, 
states the company. Changes in the 
process under control are sensed by a 
bulb connected 


by a capillary to the controller. These 


remote nitrogen-filled 


changes are relayed by the controller 
to the valve, which modulates the heat- 
ing, cooling, or pressure medium to 
keep the process at the desired point. 


PRESSURE SWITCH 

Meriam Instrument Co., 10812 Madi- 
Ave., Cleveland 2, Ohio, has de- 
veloped a 


son 


precision pressure switch 
consisting of a contactor manometer 
and a relay power-supply package. 
The unit may be used for alarm sig- 
nalling as well as for control in ap- 
plications involving pressure, vacuum, 
differential pressure, flow and_ liquid 


level. 


COMPRESSOR SYSTEM 


11 Broadway, New 
York 4, has developed an automatic 


Ingersoll-Rand. 


compressor control system called 
“Tendamatic” which continuously su- 
pervises and checks compressor opera- 
tion and gives warnings if malfunc- 
tion occurs. It is said to check air 
and temperatures, lubricat- 
ing oil pressure and temperature, and 


cylinder lubricator operation. 


pressures 
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SPECTROGRAPH 

The Instruments Division, Philips 
Electronics, Inc., 750 South Fulton 
Ave., Mount Vernon, N. Y., has an- 
nounced a new spectrograph which, 
the company declares, operates at 
twice the potential formerly available 
and incorporates many design improve- 
ments for the rapid qualitative and 
quantitative analysis for elements in 
liquids, powders and solids. The in- 
strument covers a range of 87 elements 
in the atomic scale. 


BRAZED WIRE CLOTH 

The Cambridge Wire Cloth Com- 
pany, Cambridge, Maryland, is pro- 
ducing industrial wire cloth that is 
brazed after weaving in order to pre- 
vent shifting of the wires in installa- 
tions where the material is subjected 
to severe vibration. 


CATALOGS RECEIVED 
Westinghouse Electric Corporation, 





tor selector charts, application data, 
and formulas for calculating power 
factor. 


Botfield Refractories Company, 
Schaff Building, Philadelphia 2, Pa., 
has three new refractories bulletins 
which illustrate and describe, respec- 
tively, fire brick cement, plastic fire 
brick, and castables. 


Lewis-Shepard Products, Inc., 125 
Walnut St., Watertown 72, Mass., has 
published the Fall issue of the Lewis- 
Shepard Lever, a 16-page magazine 
devoted to materials handling which 
includes an article on the science of 
hydraulics as applied to fork lift 
trucks. 

Fisher Scientific Company, 717 
Forbes St., Pittsburgh 19, Pa., has a 
comprehensive bulletin on high-speed, 
direct-reading single-pan balances, 
ranging from a micro analytical bal- 
ance with an accuracy of 0.002 milli- 
gram to a giant heavy-duty balance for 


ing the Selas Propane Diluter which — 


accurately mixes propane or butane 
with air to supply stand-by fuel and 
maintain heating, heat processing 
and refrigerating operations when reg- 
ular gas supplies are temporarily cur- 
tailed. The diluter is said to produce 
the same heating rates as are normally 
attained, and to maintain constant pres- 
sures even when load variation is ex- 
treme. 


L & L Manufacturing Company, 316 
Eighth St., Upland 32, Del. Co., Pa., 
is distributing a leaflet describing vari- 
ous heating, treating, processing, pro- 
duction and laboratory furnaces and 
two series of forced convection overs. 


Leeds & Northrup Co., 4934 Stenten 
Ave., Philadelphia 44, Pa., has issued 
a data sheet giving complete informa- 
tion about the Model S Speedomax % 
multiple-point recorder controller as 
sembly for two-position control. The 





























Box 2278, Pittsburgh, Pa., has a 27- 
page brochure on “Synchronous Mo- 


tors and Controls,” which contains mo- 


BOOK REVIEW 


Glass-Melting Tank Furnaces, by Dr. Ing. R. Giinther. 
Translated from the German by John Currie with a 
foreword by Emeritus Professor W. E. S. Turner. Pub- 
lished July 15, 1958, by the Society of Glass Technology, 
Thornton, Hallam Gate Road, Sheffield 10, England. 

This book contains a comprehensive treatment of the 
construction and operation of glass-melting furnaces. 
Ii is limited, however, to tank furnaces heated by com- 
bustion. Neither pot furnaces nor electric heating are 
considered. Although based chiefly on the German glass 
manufacturing practice, much information on develop- 
ments in American and British glass tanks is included. 
The emphasis is entirely on the melting of glass, with 
practically no attention to delivery and conditioning. 

After an introductory chapter, types of furnaces are 
discussed on the basis of both glass-containing struc- 
tures and firing systems. 

The third chapter deals with essential elements in 
the operation of glass-melting tank furnaces, namely: 
charging and melting of the glass, temperature distribu- 
tion and heat transfer, currents in the glass, and the 
furnace atmosphere. 

In the fourth chapter, after brief consideration of the 
layout of the factory building and the effect of block 
selection on tank life, construction details of the tank 
basin, the superstructure, the ports and the steel work 
are discussed. 

Subsequent chapters are devoted to heat recovery by 
regeneration and recuperation; gas and air valves; and 
control equipment, including measuring instruments and 
automatic control systems. A brief chapter on the heating 
up and letting out of a glass furnace is included. 
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remote-control weighings. 


Selas Corporation of America, Dresh- 
er, Pa., has a 4-page bulletin describ- 





assembly can be used for measurement 
and control of 6, 8, 12, 16, 20 or 24 
thermocouple points. 


Chapters nine and ten are devoted to furnace capa- 
city, fuel efficiency, and fundamental thermal calcul:- 
tions. Under the latter heading are treated the combu:- 
tion process itself, the flow of gases in the furnace sys- 
tem, heat transfer, heat recovery, and heat balance. A 
final brief section is devoted to the possibility of de- 
signing a glass-melting furnace based on calculation. 

The last chapter of the book, specially written by 
Giinther Stein, is a history of the early development of 
tank furnaces with a detailed account of the contributions 
of the Siemens brothers. Appendices contain valuable 
technical data for thermal calculations, 24 pages, and a 
bibliography of general reviews and books on glass 
furnaces. 

In translating Dr. Giinther’s authoritative text from the 
German, Mr. John Currie performed a great service for 
English and American glass technologists, not only 
through the change in language but also through con- 
version from metric to British units. Only a few modi- 
fications and additions were made by the author and 
the translator to bring the book up to date. There has 
been, however, rearrangement of material in the text and 
a regrouping as to chapter headings with a considerable 
increase in the number of references, particularly to 
modern works in the United States and Great Britain. 


SCIENTIFIC TRANSLATIONS 

The Custom Translations Club has been established 

by Consultants Custom Translations, Inc., New York 

City to furnish scientists in all fields with translations 
from Russian, Czechoslovakian and Polish. 

Further details may be obtained from Steven H. Smith. 

manager, at 227 West 17th Street, New York 11. 
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It takes five separate heat zones to properly ‘‘bake”’ 
television tubes and assure top performance—that’s 
why Cambridge Woven Wire Belts were selected 
to do the job. Cambridge Belts are built to take 
temperatures up to 2100° F. without effect... 
built to operate over long periods of time, even 
under conditions where temperatures fluctuate. 
Open mesh construction assures fast, uniform 
processing because atmospheres pass through the 
belt and around the product. 


In the production of ceramics, whiteware and tile, 
too, Cambridge Belts can speed annealing, deco- 
rating, washing and inspection operations as they 
increase product uniformity and cut operating 
costs. Here’s how: 


CONTINUOUSLY MOVING BELTS ELIMINATE BATCH 
PROCESSING—-give faster, more economical pro- 
duction by reducing slow, costly manual handling. 


ALL-METAL CONSTRUCTION IS HEATPROOF, COLD- 
PROOF, RUSTPROOF—Cambridge belts can be 
woven from any metal or alloy to take sub-zero or 
up to 2100° F. temperatures, yet resist corrosion 
in wet operations. They can’t absorb oil or grease 
and clean easily to prevent marking or discolora- 
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METAL-MESH BELTS RESIST 
CONSTANT TEMPERATURE 
TO LOWER PRODUCTION COSTS 





Furnace ~ Heat Zones 





260°C | a20°c | 445°C | 410°C |400°C 











TYPICAL INSTALLATION FOR CONTINUOUS, 
AUTOMATED DEVAPORIZATION OPERATION 






CHANGES 


tion of ware. Because they have no seams, lacers 
or fasteners, Cambridge Belts give longer service, 
reduce belt maintenance and replacements. 


“ OPEN MESH PROVIDES FREE AIR, LIQUID CIRCULA- 
TION—products are washed, dried, cooled faster, 
more uniformly. Solutions drain through belt 
immediately. 


SPECIAL SURFACE ATTACHMENTS AVAILABLE 
—cross flights or raised edges keep product on 
belt during movement. 


Talk to your Cambridge Field Engineer soon—he'll ex- 
plain the many advantages of continuous ceramic or 
glass processing on Cambridge Woven Wire Belts. He'll 
also recommend the belt size, mesh or weave—in the 
metal or alloy—best suited to your operations. You'll 
find his name in the classified phone i 
book under "BELTING, MECHANICAL”. 
Or, write for FREE 130-PAGE REFER- 
ENCE MANUAL giving mesh specifica- 
tions, design information and metal- 





lurgical data. = 
4 . e 
The Cambridge Wire Cloth Co. 
Combaudpe 
METAL-MESH WIRE DEPARTMENT K, 
WIRE CONVEYOR CLOTH CAMBRIDGE 12, 
CLOTH BELTS FABRICATIONS MARYLAND 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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Container Glass Compositions 
(Continued from page 641) 

Thermal Expansion. The coefficient of thermal ex- 
pansion, Fig. 12, has a spread of nearly 14 X 107 with 
the peak area of the distribution curve being in the 86- 
to-92 X 10° region. 

Softness Temperature, Annealing Point and Strain 
Point. These three low-temperature viscosity measure- 
ments are given in Figs. 13, 14 and 15. The glasses in 
use for the automatic production of glass containers are 
thus shown to possess a very wide range of temperatures 
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Fig. 20. Seeds and blisters per ounce. 


for equivalent low temperature viscosities. In the case 
of the softness temperature the range is 40°C, the range 
in the case of the annealing point is 55°C while for the 
strain point the range is 53°C. 

Working Characteristics Indicies. Formulas reported 
by A. K. Lyle? have been used very successfully over the 
past several years as a means of determining the com- 
parative working characteristics of glasses from low- 
temperature viscosity data. 

Figs. 16, 17, and 18 show by distribution curves the 
Working Range Index, Relative Machine Speed and “Gob 
Temperature” in °C, respectively, of the glasses exam- 
ined during the 1957 period. 

The Working Range Index shows a range from 165 to 
193 with two peaks, one at 175 and the other at 183. 
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Fig. 21. Blisters per ounce. 


These two peaks again indicate the two general families 
of glass compositions. 

The Relative Machine Speed ranges from a value of 
95 to 115 per cent with the peak being near 105 per cent. 

The “Gob Temperature” has a spread of nearly 100°C 
with the peak value being near 1210°C. 

The Glass Quality measurements of the 1957 glasses 
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TABLE V 
Geographical Comparison of 
1957 Flint Container Glasses 
Average Chemical Composition 


Areal Areall Areailll 
Per Per Per 
cent cent cent 
Silica, SiO: 71.8 
Iron plus Aluminum oxides, R.O; = 1.7 
Caleia, CaO 8.0 
Magnesia, MgO 3.2 
Barium oxide, BaO 0.4 
Sodium oxide, Na,O 14.2 
Potassium oxide, K:O 0.4 
Boric oxide, B.O; — 
Sulfate as SO; 0.2 
Fluorine, F: 0.2 
Iron oxide, FeO; 0.058 


TABLE VI 


Geographical Comparison of 
1957 Flint Container Glasses 
Average Values of Physical Properties 


Area Area 
I II 
Density, g/cc. at 20°C 2.493 2.492 
Coefficient of Thermal Expansion 
0-300°C, X10-7 
Softness Temperature 
(log viscosity — 7.65) 
Annealing Point 
(log viscosity — 13.0) 
Strain Point 
(log viscosity — 14.5) 499°C 
Gob Temperatures 
Clog viscosity — 3.0) 1217°C 1208°C 119 
Working Range Index 180 176 17 
Relative Machine Speed, per cent 102 105 10: 


87.6 89.1 


713°C 715°C 


533°C 539°C 


492°C 


are given in figs. 19, 20 and 21 which illustrate the <is- 
tribution of the values for homogeneity, seeds per ounce, 
and blisters per ounce. The peak at grade B, shows tit 
the great majority of the glasses produced were of very 
good homogeneity. 

Seediness, in practice, is usually determined by cus- 
tomer requirements and sometimes by furnace limita- 
tions. In this survey there are almost as many seedy as 
seed-free glasses. The general level of seediness being 
20 seeds per ounce. 

Blisters, which by definition, are relatively large bub- 
bles and which are considered as originating in some 
secondary reaction between the melting glass and furnace 
atmosphere, or refractories, are generally absent. A 
blister count of more than five per ounce is usually indica- 
tive of an abnormal condition somewhere in the nose of 
the furnace or in the feeders. 


Geographical Comparison of 
the 1957 Flint Container Glasses 


The flint container glasses surveyed during 1957 were 
sufficient in number to allow a comparison between geo- 
graphic areas. For this purpose the United States was 
arbitrarily divided into three regions, the Northeast, the 
South and the West Coast, as shown in Fig. 22. The 
averages of chemical compositions and the averages of 
physical properties for each of these areas are given in 


Tables V and VI. 
(Continued on page 662) 
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§mact merchandisers of consumer 
goo s know the sales appeal of attrac- 
tive lisplay of products in clear glass 
cont ‘iners. 

B: ightly colored pharmaceutical pills 
and -apsules. Beer. Vegetable oil prod- 
ucts Bleaching solutions. These and 
mar ’ other products are often packed 
in a’ aber or dull brown bottles for pro- 


s 


tect on against light. 


ow much more appealing to the 
buy.-r if they were packed in sparkling, 
clea glass! Cerium glass which can be 
colo less in visible light gives protec- 
tion from ultraviolet light. Here’s a big 
marxet potential for you. 


GLASSES MADE WITH CERIUM OXIDE 
AND COBALT OR VANADIUM OXIDES 


Nearly colorless glasses showing ultra- 
violet absorption may be made with 
cerium oxide in combination with co- 
balt or vanadium oxides. Vanadium 
tends to impart a green yellow color to 
the glass, but cobalt and cerium oxides 
produce glasses which are nearly color- 
less or have a very light blue color. 
Suitable ultraviolet absorbing glasses 
contain 1.9-6.5% CeOe with 0.5-2% 
V205, and 2-3% CeOz with 0.01-0.02% 
Co203. With cerium contents as low 
as a few tenths of a percent, the ultra- 
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because of its ultraviolet absorbing properties 


a report by LINDSAY 


violet absorption may still be enough 
to make useful containers. 

Cerium is usually added to the glass 
batch as cerium hydrate. However, for 
low-cost application, the cerium should 
be added in its cheapest form. Rare 
earth sodium sulfate is the most eco- 
nomical source of 21% CeOz for use as 
the glass additive. 

The composition of rare earth sodium 
sulfate is RE2(SO4s)3.Na2SO4.2H20. It 
is a light pink crystalline powder, spar- 
ingly soluble in water and acids. In nor- 
mal manufacture, it is dried and some 
of the water of hydration (combined 
water) is removed. The pink color is 
due to the rare earth neodymium. 

Rare earth sodium sulfate is obtained 
from the chemical processing of cerium 
ores such as monazite. Therefore, it is 
the cheapest source of cerium where 
the other rare earths do not interfere 
in its use. For ultraviolet absorbing 
glass use, these other rare earths do 
not interfere and may actually serve a 
useful purpose as physical decolorizers. 

We will be happy to send you a free 
copy of our bulletin “Cerium in Ultra- 
violet Absorbing Glass Containers.” 


Lindsay produces cerium and other 
rare earth oxides in a variety of purities 


for many ceramic applications. These 


PLEASE ADDRESS INQUIRIES TO 





SALES APPEAL OF CLEAR CERIUM GLASS 


Flint glass with cerium has market potential in the container field 





materials are readily available in com- 


mercial quantities and at prices so low 
as to surprise you. You may be able to 
use rare earth oxides to profitable ad- 
vantage right now in production opera- 
tions or in process or product develop- 
ment research projects. You may find 
it enlightening, intriguing and reward- 


ing to discuss this with us. 


LINDSAY CHEMICAL J)IVISION 


American Potash & Chemical Corporation 


254 ANN STREET, WEST CHICAGO, ILLINOIS 
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(Continued from page 660) 

Chemically, several interesting differences are present. 
They are explained by the choice of raw materials lo- 
cated. within economical shipping distances of the glass- 
factory. 

In Area I (Northeast), 77 per cent of the glasses are 
made with dolomite as the chief source of alkali earth 
oxides (CaO and MgO). 

In Area II (South) only 12.5 per cent of the glasses 
contain appreciable quantities of magnesia (MgO), while 
in Area III (West Coast), all the glasses are made with 
calcite lime and show little or no magnesia (MgO). 

The higher alumina content of the glasses made in Area 
Ill (West Coast) is due to the use of feldspathic sands 
as the source of silica, the alumina being established by 
its proportion in the sand. 

The higher potash values also are due to the use of 
these sands. 

The presence of B.O; in most of the Area III glasses 
results from the use of soda ash containing a small per- 
centage of borax. 

The chemical differences among the three areas are 
great enough to result in three significantly different 
average compositions. As shown in Table VI, differences 
among values for physical properties also exist. The 
coefficient of expansion is the least for Area I ( Northeast) 











CLEARTYPE \ * 
STATE OUTLINE 
UNITED STATES 











Fig. 22. Container manufacturing areas on a geographi- 
cal basis. 


and greatest for Area III (West Coast). The tempera- 
‘tures for selected viscosities increase in the order Area 
I, Area II and Area III. The “Gob Temperature” and 
Working Range Index show a decrease in going from 
Area I to Area III while the Relative Machine Speed 
increases in the same order. 

These differences in physical properties and working 
characteristics which result from minor differences in 
chemical composition serve to illustrate the now well- 
known fact that a batch formula stated in pounds of sand, 
soda ash, feldspar, lime, etc., is of little value unless it 
is related to a definite chemical composition representing 
values for physical properties and calculated working 
characteristics, The standard chemical composition so 
formulated must then be kept within specified control 
limits if the desired values of physical properties are to 
be maintained with the control limits necessary for suc- 
cessful modern glass-forming operations. 
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ACS West Coast Meeting 
(Continued from page 648) 


Instrumentation 


A paper by Minneapolis-Honeywell, entitled “Tr: nds 
in Instrumentation,” reviewed new applications to ¢'ass 
manufacture, and pointed out the fact that many in: 
ments now have longer life than formerly, and ma 
nance cost is lower. 

Applications reviewed included automatic compu 
which are widely used in statistical control, furnace y 
sure controls with an increased speed of response, 
automatic controls for the automatic rationing of ai 
fuel, more sensitive glass level control equipments, .: 
new radiation units for measuring temperatures of mc 


glass. 


Management Training 


“The Psychologist Looks at Management Training” 
a general interest subject presented by Dr. William A. 
Thomson, who pointed out that managers must be -pe- 
cialists in human engineering. Human factors, rather 
than technical factors, he said, are the most important. 
Managements must recognize that most engineers and 
scientists must be handled differently than some other 
groups, in order to derive the most value from them. 

The manager should apply himself to the development 
and to the growth of individuals, and should not hesitate 
to use professional counsel from outside his organization. 
He must think in intangibles. He must have a potential 
for progressive change and improvements. 


Highlights of Scientific Glass Blowing 
(Continued from page 646) 


ing attachment ideal for experimental work. A paddle- 
forming method suitable for job-lot production work is 


shown in Fig. 7. In this application of template paddle 
forming, an air cylinder, having vertical and horizontal 
screw adjustments, supports the template. This device 
simplifies blowing bulbs for volumetric apparatus which 
normally are precalibrated (prepointed) and reshaped 
to size. Both methods require a fast-moving lathe; the 
softened glass expands to the template by centrifugal 
force, aided with light puffs of air. A large soft flame, 
held at a small angle to the work, heats the glass during 
the forming operation. Glass “foldover” is prevented by 
rounding the sharp leading edge of the template paddle. 
Glass to template contact is indicated by fine circum- 

ferential lines. 
The electronic tube industry came into being with the 
(Continued on page 664) 
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Quality sings in luxurious products 
like the cruet shown by our artist. 
Such products combine great skill 
and superlative material like 
Wedron Silica, the finest in the 
world — pure, white, uniform! 





The obvious merits of quality can be 
yours with Wedron Silica 








for glass 
for ceramics 





MINES AND MILLS IN THE 
OTTAWA-WEDRON DISTRICT 


SILICA COMPANY 
135 $. LaSalle St., Chicago 3, III. Send for illustrated 
brochure on Wedron sands. 








DECEMBER, 1958 











(Continued from page 662) 

invention of De Forest’s radio tube in 1906. In order to 
construct the more than 40,000 different tube types de- 
veloped in the last 50 years, innumerable new methods 
had. to be devised. A phase of these developments, of 
particular interest to scientific glass blowing, is sealing 
glass to metal. 

Tubular glass-copper seals were invented by House- 
keeper in 1923. His method, of feather edging the copper, 
allowed almost any glass to be fused to thin malleable 
metals that would withstand sealing temperatures. The 
need for stronger tubular seals and heavier lead-in wires 
resulted in extensive metallurgical research during the 
1930's. 

From these developments came Kovar, an alloy of 
nickel, cobalt and iron, an important glass-sealing metal 
for the scientific glass blower. Several soft glass sealing 
alloys also were developed; their properties and sealing 
conditions are given by Partridge’*, Monack'*® and 
Kohl"*. 

Frequently, the glass-sealing alloys aid in the forma- 
tion of difficult openings, when constructing scientific 
apparatus. Precision shapes, which are round, square 
or rectangular, are formed in glass tube walls by first 
beading the unoxidized metal model with glass, then 
sealing this bead into a rough-sized opening. After an- 
nealing, the completed seal is immersed in acid (such 
as Aqua Regia) and left in a hood until the metal is 
completely dissolved. 

Illuminated advertising displays of glass tubing were 
shown in 1904, but the industry grew only after Claude 








introduced the neon sign in 1910. A number of firms 
were licensed to use Claude’s patents; after the patents 
expired, in 1932, sign shops appeared in cities across the 
country. With “lights out” during World War II many 
of the specialized glass-blowers entered the electronic 
tube field. After the war, electrodeless signs appeared 
with individual letters illuminated by an R.F. field. Due 
to radio interference, manufacture of these signs soon 
stopped. Today, neon sign making is an established in- 
dustry; however, some of the large volume work has 
been affected by vacuum-formed plastic signs. 


Optical Industry 


In 460 B.C., Demicritus, viewing the night sky thro:gh 
his lens, announced that the milky way was made up 
of many stars. From this early start came great inven- 
tions: spectacles, in 1317; the microscope, in 1590; ind 
the telescope, in 1609. Progress in optical working con- 
tributed toward improving methods of cutting, drilling, 
grinding and polishing glass for scientific glass work ng, 
In the manufacture of ground joints and_ stopco:ks, 
grinding is accomplished on a single-head lathe. (Fig. 3). 
Another machine, for grinding and polishing appars us, 
uses wet abrasive belts (Fig. 9). 

Diamonds were used for cutting glass in France. as 
early as 1500. The optical industry recognized diamond 
tools as a means for producing a faster and better job. 
Continued improvements, for securing the diamond par- 
ticles, resulted in metal-bonded diamond drills and cut- 
off wheels now used by apparatus workers. 
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Fused Quartz 


It has often been said that fused quartz (or silica 
glass) would be the ideal glass for scientific apparatus, 
were it not for fabricating difficulties. A few desirable 
properties are thermal shock resistance, high softening 
temperatures and exceptional purity. 

Quartz was fused and made into shot and fibers in 
1839 by a Frenchman named Goudin. Thirty years later 
fused quartz tubing was made by Gautier of Germany. 
By 1900, tubing was produced in England and formed 
into useful apparatus. Since then, much effort has been 
applied toward improving the quality and lowering the 
cost of transparent tubing. The search for simplified 
favricating techniques, to overcome the limited work- 
inz range of fused silica, has resulted in a number of 
contributions to scientific glassblowers. Large-diameter 
fused quartz work, for example, is simplified with im- 
proved burners (Fig. 10). 

These quiet burners have a hot core-flame of hydrogen 
and oxygen for softening the glass; a lower-temperature 
ovter sheath-flame of hydrogen prevents the sublimation 
of silica near the section being worked. On the other 
ex'reme, thin-wall, small-diameter precision work is ac- 
ccmplished by vacuum forming (Fig. 11). Evacuating 
the air lowers the temperature required to work fused 
silica. In this application, a two piece carbon mandrel 
allowed the center ground joint to be made during the 
vacuum forming of the tube. The inner glass tube was 
then sealed by conventional methods. The solid plug 
and handle, shown near the fused quartz oven, also was 





Fig. 11. Vacuum-forming, micro fused quartz apparatus 
overcomes working difficulties. Duplicates are identical 
(size compared with book match). 


vacuum formed. Two parallel holes, seven thousandths of 
an inch in diameter, were made in the plug by fusing in 
tungsten wires during the glass shrinking operation. 
After cutting the plug to size, the wires were removed 
by electrolytic etching. 


Thermometers and Engraving 


The thermometer was invented in 1592, by Galileo 
Galilei. By the middle of the 17th century, scientists 
of this period made many improvements in thermometers 
as well as barometers and hydrometers. Some of the 
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first thermometers were three feet long and hermetically 
sealed by heating with the enameler’s torch, while 
twisting the glass until closed’. 

The scaled divisions, made by fusing glass beads to 
the thermometer stem, were established by the coldest 
day as the low point and the melting of butter as the 
upper point. Wax engraving was practiced after Schiele 
found hydrofluric acid would attack glass in 1771. Im- 
provements in calibrating methods may be jointly at- 
tributed to thermometers and the Babcock milk testing 
apparatus. 

Three centuries of interest in thermometers resulted 
in thousands of variations of glass temperature indi- 
cators. Manufacture has remained a highly specialized 
field because of special skills, equipment and large as- 
jortments of expensive tubing. _ = Cross section + Pa inside sls 

Engraving, aside from thermometer making, presents in ee me nS Ce eee 
a problem to the scientific glassblower not equipped with 
machines. Attempts to overcome this limitation has Jed 
to using precision bore tubing with fired on glazes or 
decals. In laboratory glass shops, the needle for cutting 
the beeswax is mounted in a jig, fixed to the tailstock 
or burner carriage of a glass-blowing lathe and operated 
manually. 

A more frequem practice, when the engraved section 
is not in the area to be used, is to use standard calibrated 
items from stock. Most manufacturers of this ware will 
take special engraving work. 





process was selected by Sandor’? when a metal he ix 
had to be secured within a glass tube so that only 1 p-r- 
cent of the area of each turn of wire was contacted »y 
glass. This was accomplished with an electric oven (F g. 
12) wound with resistance wire in sections. The temp-r- 
ature in each section is regulated with a rheostat and ec n- 
trolled with a thermocouple. Thermal variations of |: ss 
than 5°C over the oven length was maintained. 

Open flames are also suitable for vacuum formi ig 
glass over precision metal mandrels (Fig. 14). Mandr ‘ls 
are usually made by one of three methods, centerl:ss 
Future Trends grinding, die drawn, or by milling machines. Th: se 

Present conditions indicate that scientific glass blow- methods can maintain tolerances better than 0.001” re- 
ing will become a more exacting art. This is coming quired for many precision jobs (Fig. 13a). 
about through greater use of glass as an engineering Precision bore tubing is a standard part of sore 
material, glass in combination 








with other materials scientific apparatus, and numerous new uses are in sig)it. 
rm | Precision bore burettes and monometer tubes required 
in large quantities are formed by production methods. 
Oven forming (Fig. 14) is one method. A group of 
evacuated test tubes containing mandrels are shrunk )by 
dipping into an oven held at about 700°C. 
















Plastics 





Glass - 


After World War II, there were some rumors that 
plastics might replace glassware. (The author confesses 
that his concern led to the construction of steam and hot 


(Continued on page 663) 


: 
















Fig. 12. Precision temperature-controlled oven, mounted 
on standard glass lathe, used for vacuum-forming an ex- 
perimental microwave tube. 






having precision dimensions, and continued efforts to- 
ward miniaturization. An important factor for producing 
close tolerance glass apparatus competitively is to re- 
place costly trial-and-error methods by efficient tech- 
niques. 





Vacuum Forming 


Earlier in this article paddle forming was described 
for producing accurate outside diameters. Another useful 
technique is vacuum forming’®, for control of inside oe , : 
diameters. Improvements in vacuum forming are finding Fis- 14- Quantities of precision ore tubing, required for 


‘ <1. 1: s volumetric apparatus, are oven formed by careful control 
solutions to many modern problems. The “shrinking” of time and temperature. 
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MORE areas inMORE tanks 
use MONOFRAX ® refractories. 





. d FEEDER CHANNEL is one of four in this tank that are lined with MONOFRAX M refractory. It was chosen because it 


- is highly resistant to erosion and avoids refractory contaminates. Tank is end fired and melts clear, soda-lime glass. 
7 This feeder channel typifies 
J special-purpose areas that need 


hot a special-purpose refractory 


603) 

The feeder channel pictured above uses MONOFRAX in the tuckstones, port bottoms, bridge wall runners 

M fused-cast refractories—from feeder entrance up = and shadow wall in the tank described here. ) 
to feeder bowl. Here are the reasons: Four MONOFRAX compositions make up a com- 
(1) MONOFRAX M refractory resists erosion with __ plete line that is designed to meet all types of tank 
exceptional success. That’s because the refractory __ service. Each is peculiarly suited for certain glass 
: crystals are small and tightly interlocked. compositions . . . tank designs . . . or tank areas. Our 
(2) It also minimizes refractory-caused contami- § engineers have the experience—and the special-pur- 
nation. In fact, it’s the purest of all commercial fused- pose refractories—to help you deliver quality glass 


cast refractories. It consists of over 98% alumina at lowest refractory cost. So make a mental note to 
with less than 0.2% impurities. These properties | exchange thinking with our local refractory engineer. 
of Type M also explain its use in the complete melt- For his name, write: The Carborundum Company, 
ing-end sidewalls. (MONOFRAX H refractory is used Perth Amboy, N. J., Dept. L-128. 
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(Continued from page 666) 

air burners which formed the available thermoplastic 
tubing into scientific apparatus). But those who pos. 
tulated were wrong. In fact, a new and great industry 
grew from the combination of fiberglass and plastics. 
Plastic closures have been used on glass vials and bot- 
tles for years. The benefits of combining glass apparatus 
with plastics appeared recently in a new product, a 
graduated laboratory cylinder with plastic base, intro- 
duced by the Corning Glass Works. Low-cost, durable 
and eye appealing plastic components, such as_ bases, 
handles and hose connectors, provide a new dimen-ion 
for apparatus construction, 

A further reason for combining plastic with glas», is 
to provide glass apparatus with improved chemical and 
physical properties available from some plastics. For 
example, the inherent properties of Teflon* are usec! to 
advantage in stopcock plugs, ground joint liners and 
gaskets for glass pipe flanges. A new vapor process 
applies tenacious films (0.00008” to 0.003” thick) of 
Teflon to glassware. The coatings are free of pinholes. 
For all practical purposes, this method provides a va- 
riety of Teflon apparatus to be manufactured by special, 
or production, glass-forming methods. 

One word more on plastics, “Silicone.” Transparent 
coatings of this material are extending the number of 
trips for return-bottles by preventing surface abrasion. 
Scientific apparatus, subject to rough handling, can also 
benefit from these coatings. 

Glass in combination with plastics has found a p:ace 
im modern apparatus design. 


Glass - Metals 


The improved glass sealing alloys, developed for the 
electronic tube industry, will find new applications by 
today’s space-age scientist. As an engineering material, 
glass combined with these metals offers insulated sup- 
port and rugged containers for sensitive measuring de- 
vices. 

Along these same lines, fired-on coatings of silver and 
platinum will continue to find new uses. The reliability, 
for soft solder seals, electrical connections and printed 


| circuits, has been proven. 


Powdered Glass 


Some limitations of conventional glass working may 
be overcome by powdered glass techniques. This is es- 
pecially true when small, complex parts are required. 
Vorgelo’® described a method for making vacuum tube 
headers with powdered glass, metal pins and a molding 
jig. These principles may be applied to forming mul- 
tiple-hole discs by dissolving out the metal with acid. 

Powdered, low melting, solder glass has been used 
for many years to join glass to glass and glass to other 
materials. Recently, the maximum operating tempera- 
ture of solder glass, a limiting factor, was extended by 
the introduction of Pyroceram Cement. 


Scientific Glass-Blowing: 2000 A.D. 
The practice of gazing into the mystical crystal ball 
has long been abandoned as an unscientific method of 


*Tefion (polytetrafluorethylene) is a product of E. I. du Pont de Nemours & Co, 
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predicting. However, for this discussion on scientific 
glass blowing, it appears justified to invert a round- 
bottom laboratory flask for just one last quick look. 

It is now 2000 A.D.; the glass blowers we see appear 
to be using solar energy to soften glass tubing—a 
method used about the middle of the 20th century to 


| 





meli and study new glasses in the laboratory. That 
camera shutter, mounted on the bench, appears to pro- | 
vide perfect sunbeam (flame) size control. Obviously, 
these people must make apparatus only when the sun) 
shines. But look, the piece that just fell to the floor| 
bounced—they’re using malleable glass—it’s unbreak- | 
able! See here, in this other room. Can they be chemical | 
glassworkers? These people are processing Vycor and 
the -hemical machining glass, Photoform, patented years 
ago by the Corning Glass Works. Apparently, time has 
mace the manufacturing problems routine. 

Fack once again to reality, where we find today’s 
scier tific glass blowers eager to improve their knowl- 
ede of glass to better cope with the unknown future. 
Mo iern scientific glass blowers are keeping pace with 
pre-ent day technology. 


Summary 


The growth of scientific glass blowing resulted from 
the need for complex apparatus and the fact that it 
became impractical to form this apparatus from gobs 
of molten glass on the end of a long metal blowpipe. 
A simplified method was to draw the molten glass into 
tubing and later shape the tubing into apparatus by heat- 
ing with a bench burner, also called a blowpipe. 

Industries using glass in their products contributed 
many new materials and methods; for example, the glass 
lathe and metal-glass seals. 

Some currently used techniques, as template paddle 
forming and vacuum forming, are offered as solutions 
for precision fabricating problems. The scientific glass 
blower will play an important part in the expanding 
field of science and scientific glass blowing. 
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Kahle glass bottoming 
machines . . . designed to 
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Laboratories, Sylvania Electric Products, Inc., for his | — 
assistance in preparing the original paper presented at | - SoG LE 


the Second Symposium of the American Scientific Glass | 
Blowers Society at Corning Glass Works, Corning, N.-Y., | 
on June 1, 1957. Also, I am grateful to George Bergen 

a scientific glass blower, for drawing the historical chai: 
(Fig. 1) on page 642. 
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Since B&W IFB are lighter than other 


insulating firebrick, they insulate better. Thus, they save more fuel. 





The higher insulating value and lower conduc- 
tivity of B&W Insulating Firebrick reduce 
radiation, which is lost heat. This not only 
results in lower fuel costs, but also provides 
better working conditions around the tank for 
glass furnace operators. 

In addition, B&W IFB offer excellent re- 
fractory qualities. They have ample hot load 


strength to prevent deformation. Shrinkage is 
negligible. B&W IFB are easy to handle, install 
and cut to form special shapes, using only 
wood working tools. 

Lightweight B&W IFB save in other ways, 
too. They can be bonded with firebrick walls 
to reduce air leakage and air infiltration, further 
reducing fuel consumption. 


*Write for Bulletin R-2-H giving more data on B&W Insulating Firebrick. 
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iv quartz dust available in the Ural mountains. This 
has a large fraction (e.g., 45 per cent of particles 
a:er than 0.01 mm. in diameter. It contains 90-99 
per ent SiQ», 0.2-6.7 per cent Al,O;, 0.1-0.7 per cent 
Fe, ‘3, 0.5-1.5 per cent ignition loss, and so on. The 
iron compounds can be removed in the usual manner. 
In glass batches, quartz dust can advantageously be 
ubstituted for sand because small particle size results 
a quicker melting. Experimental meltings in pots 
oduced satisfactory glasses without color or air bells. 


FRANK DAY WITH FIBERGLAS 


' Dr. Frank Day has been appointed to the staff of the 

Basic and Applied Research Laboratories of Owens- 
Corning Fiberglas Corporation at Newark, Ohio. He 
will be manager of the melting research laboratory. 
With Corning Glass Works for 17 years, Dr. Day was 
Most recently manager of the chemical services depart- 
ment. 
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’ 


SHORT COURSE: QUALITY CONTROL . 

The College of Engineering, University of Illinois, 
with the cooperation of the division of Engineering Ex- 
tension at Urbana, is giving the twelfth annual short 
course in Quality Control by Statistical Methods from 
January 26 through February 5, 1959. 

Emphasis will be placed on the fields of control charts 
and acceptance sampling, with some attention given to 
the rational setting of specifications and tolerances. 
Additional information may be obtained from Professor 
Jobn A. Henry, Room 205, Mechanical Engineering 
Laboratory, University of Illinois, Urbana, Illinois. 
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an ounce—with accuracy to .01 ounce. They not only 
indicate empty bottle weight but also permit the opera- 
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by weight. Models are designed specifically for the 
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Plungers Last 
15 Times Longer with 
Colmonoy Protection 


Colmonoy Sprayweld hard surfacing has radically 
increased the life of glass plungers in glass con- 
tainer plants everywhere. Reports show at least 
15 times (and up to 54 times) longer life can be 
expected from Colmonoy protected plungers. 


As originators of the Sprayweld* Process (spray- 
ing and fusing hard-surfacing alloys), and with 
eight years of experience in the maintenance of 
glass plant machinery, only Colmonoy offers a 
dependable, complete line of alloys in forms for 
every application method. The Colmonoy Spray- 
welder (a powder metal spray gun) produces 
superior uniform overlays, uses compressed air to 
build dense porosity-free deposits. Colmonoy 
alloys, containing chromium borides, provide 
maximum wear life, improve finished ware by 





eliminating specks. 


Let us tell you more about these money-saving 
alloys and methods. Write today. 


Shown are three plungers, hard surfaced 
with the Colmonoy Spraywelder and 
Colmonoy No. 6 alloy. They were sub- 
sequently machined to mirror-smoothness. 
Ask for Engineering Data Sheet No. 34. 


*Registered trademark 
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APPOINTED BY 0-I 


Earl F. Schaefer has become control laboratory super. 
visor in-charge of fur- 





naces, glass and cer- 
amic colors for the k 
glass container divi- tl 
sion of Owens-Illinois, 
succeeding Joseph W. Fe 
Wright. Mr. Wright r 
held that position for c 
28 years and will now i 
be on special assign- c 
ments upon returning \ 
from an extended va- u 
cation. t 
Jess H. Parmer, Jr.. East’ ¥. “Schacter 2 
was appointed assistant coordinator of plant research 
| and development laboratories, 
TILTON RETIRES FROM N.B.S. ( 
Leroy W. Tilton, assistant to the chief of the O>ties 
and Metrology division of the National Bureau of Si ind- 
ards, retired on September 30. He had been with the 
Bureau for 37 years. An expert on the optical prope ‘ties 
of transparent media, he has worked on refractomcters q 
and refractive index measurements, optical height and ] 
range finders, and studies of the homogeneity of optical { 
glass. ] 


MINNESOTA SECTION OF A.C.S. 

I. J. McKeand, Minneapolis Honeywell Regu! ator 
Co., has been elected chairman of the Minnesota sec‘ion 
of the American Ceramic Society. Other officers who were 
named are: N. H. Stradley, chairman-elect, and M. A. 
Knight, vice chairman (both of Minnesota Mining & 
Manufacturing Co.); and W. Fenton, Lithium Corpora- 
tion of America, Inc., secretary. 


Inventions and Inventors 
(Continued from page 652) 


central cavity of the disc whereby the aforesaid disad- 
vantages are avoided and furthermore to create other 
advantages which will appear from the following descrip- 
tion. 

The present invention consists in conducting the sus- 
pension of abrasive from the hollow driving shaft of 
a bottom grinding disc through conduits into the inner 
end channels in the disc which separate the nogs, in 
contra-distinction to present practice in which the sus- 
pension is supplied to the channels from the central 
cavity itself, the wall of the central cavity being formed 
with apertures through which cullet may escape during 
operation of the machine. 

It may be advantageous to cause the conduits which 
thus feed the suspension of abrasive to the channels to 
open into a trough formed near the wall of the central 
cavity, the trough being formed to direct the suspension 
received from the conduits towards the channels opening 
into the central cavity. 

The risks of obstruction by cullet previously referred 
to are eliminated by means of the present invention. In 
this way, to a great extent, one can avoid small frag- 
ments of glass being taken by the abrasive liquid into 
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the channels between the nogs blocks. It is known that 
in the usual tools these fragments escape when the ends 
of the channels overlap the ribbon of glass but are then | 
knocked by the nog against the edges of the sheet which 
they splinter, creating the starting points for breakage. 

Furthermore, the apertures formed in the wall of the 
central cavity in accordance with the present invention 
provide the further advantage of putting the latter into | 
communication with the atmosphere and of thus eliminat- | 


ing the creation of a vacuum which would tend to be | : 


created under the ribbon of glass with the usual tools | 
with an airtight central cavity, at the moment of starting | 
up, which vacuum is represented by a suction likely 
to cause such a deflection of the glass into the cavity 
as to lead to breakage of the ribbon of glass. 

There were 4 claims and the following references. 


United States Patents 
2.046,655, Laverdisse, July 28, 1953 and 2,673,428, | 
Cook. Mar. 30, 1954. 


Foreign Patents 
72,683, Great Britain, May 11, 1955. 


Tube and Cane Machines 


Mei!:od of manufacture of a lamp envelope. Patent No. 
2,822,646. Filed March 30, 1955. Issued February 11, 
195°. No sheets of drawings; none reproduced. As- 
signed to Hanovia Chemical & Mfg. Company by Her- 
mann E. Krefft. 

The invention relates to envelopes for electrical dis- 
charge or vacuum devices made from clear fused silica. 

The manufacture of a lamp envelope comprises the | 
steps of sealing one end of an elongated thick-walled 
tubular or cylindrical part of clear fused silica into an 
opening provided in the center of a plane disc consisting 
of the same vitreous material and having a circular shape 
and comparable wall thickness, but of larger diameter 
than said part, said part being vertically positioned, with 
respect to said disc, heating said disc to a high working 
temperature and subsequently molding it over a mandrel 
having the size and shape of the internal surface of a 
section of the envelope by means of a molding tool, thus 
forming a molded section of the envelope, cutting and/or 
grinding the rim of said section in a plane perpendicular 
to the axis of said part and producing a flat annular edge 
for engagement with the edge of another such section 
having a similar shape, sealing the edges of said sections 
together to form a complete envelope. | 

The invention is based on the fact that in the manu- | 
facture of clear fused silica, as a first step, a solid cylin- | 
drical slug of considerable diameter is formed from | 
small particles which are fused together under a high 
temperature. This slug is subsequently pierced axially 
and transformed into tubing by a drawing process. 

In accordance with the invention, this last step is 
eliminated, and instead, a pair of plane discs of circular 
shape cut from the original solid or pierced slug and 
having a suitable thickness is used as raw material from 
which a pair of sections is formed by molding, which 
pair is subsequently sealed together and constitutes the 
desired body for the envelope. In order to carry out 
this procedure and obtain an envelope provided with one 
neck or two co-axial necks arranged on opposite ends 
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PHOTO COURTESY JAMESTOWN GLASSHOUSE FOUNDATION 


L608 4958 This year marks the 550th anniversary of the 

birth ot glassmaking— America’s first industry. 
In 1956, on the site of the original “Glasshouse,” in Jamestown, 
Virginia, reconstruction of the 1608 “factory” was completed (illus.). 
It serves as a lasting tribute to the early-day craftsmen of the 


| glass industry. 





A890 Michigan Alkali Company, now a division of Wyandotte 

Chemicals Corporation, was founded by Captain J. B. Ford 
to supply Soda Ash to the glass industry. At Wyandotte, there is no 
compromise with quality—insured by rigid tests from arrival of lime- 
stone at our docks (above), to final delivery of Soda Ash. Another 
reason why Wyandotte is a dependable source of raw-material chemicals 


for glassmakers. 
Wyandotte 


Vi CHEMICALS 


Michigan Alkali Division, Wyandotte Chemicals Corporation 
Wyandotte, Michigan * Offices in principal cities 
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With MS and 5 or more years experience in 
glass making—30 to 45 years old, some administ~a- 
tive experience helpful. Can make satisfactory con- 
nection with old established mid-western concern— 
give complete resumé and salary requirements. 
Box 220. 











—— 


of the envelope body, each disc is provided, prior to the 
molding process, with an axial tube or rod. 

There were five claims and the following references 
cited in this patent. 


United States Patents 
| 2,235,515, Carpenter, Mar. 18, 1941; 2,248,644, l\eger 
et al., July 8, 1941; 2,346,470, Cary, Apr. 11, 1944; 
2,383,098, Wheaton, Aug. 21, 1945; 2,413,338, ‘mall, 
Dec. 31, 1946; 2.465.123, Ruff, Mar. 22, 1949; and 
| 2.500.384, Schell, Mar. 14, 1950. 


Foreign Patents 
326,904, Germany, Nov. 16, 1915. 


Miscellaneous Processes 


| Apparatus for Coating Metallic Anode Buttons. | atent 
| No. 2,786,442. Filed September 2, 1952. Issued March 
| 26, 1957. Three sheets of drawings; none reprodaced. 
| Assigned to Owens-Illinois Glass Company, by George 
E. Keefer. 

This invention relates to glass-to-metal seals and _par- 
iicularly to an apparatus for coating metallic anode but- 
| tons with a layer of glass, prior to inserting said buttons 
|in cathode ray tubes. 

In the glass-to-metal sealing art, it has generally been 
known that the glass and metal must have substantially the 
same thermal expansion characteristics in order to pre- 
vent residual stresses from forming in the seal. It has 
been suggested that the strength of the seal may be im- 
proved by application of an oxide coating to the metal 
| prior to sealing and by fusing a glass glaze or coating 
|to the metal prior to sealing. The glass is applied by 
| dipping or spraying a mixture containing a glass pow- 
der or frit and a suitable carrying vehicle. The coated 
| metal is then heated to fuse the glass thereto. 

This invention comprises two substantially similar 
|units mounted on either side of a conveyor. Each of 
the units includes an annular series of spindles for car- 
| rying the anode buttons. Means are provided for succes- 
_sively feeding buttons to the spindles and applying th 
coating to each button by spraying. In addition, each 
unit includes means for transferring the coated buttons 
to the conveyor, which in turn carries the coated buttons 
through an oven where the coating is fused to the but- 
tons. As presently used in practice the metallic anode 
buttons are generally frustoconical in shape. 

One claim and 15 references were cited in the above 
patent. 


THE GLASS INDUSTRY 











eger 
mall, 
and 


atent 
arch 
jaced, 
corge 


| par- 
> but- 
uttons 


been 
ly the 
» pre- 
it has 
ye im- 
metal 
oating 
ed by 
} pow- 


coated 


imilar 
ich of 
yr car- 
succes: 
ng th 
. each 
yuttons 
yuttons 
e but- 
anode 


above 


RY 






Shipment after shipment 
month after month 
Pennsylvania Glass Sand 





maintains perfect uniformity 
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“Results verified by independent laboratories 
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Perfect uniformity in the distribution of silica 
grains in successive shipments to your plant is im- 
portant in keeping product quality high and produc- 
tion costs at a minimum. Our standard procedure of 
frequent check tests during production and a final 
analysis while cars are being, loaded assures you of 


Pennsyl 





<ania Glass Sand 


The w 4's leading producer of pure crystalline silica 





unrivaled uniformity. The analyses charted above, 
and verified by independent laboratories, show the 
perfectly uniform grain size distribution maintained, 
shipment after shipment, over a three-month period. 
This uniformity is available to you when you specify 
Pennsylvania Glass Sand. 





Sales Offices: 375 Park Ave., New York, Ne 9 Gateway Center, Pittsburgh 22, Pa. 8000 Bonhomme Ave., St. Louis 5, Mo. + 721 Enterprise Bidg., Tulsa 3, Okla 
Plants: NEWPORT, N.J. - MAPLETON, PA. . o\ ~ OWN, PA. . BERKELEY SPRINGS, W. VA, « JACKSON, 0. - PACIFIC, MO. « KLONDIKE, MO. . MILL CREEK, OKLA 
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EISLER Equipment 


solves glass problems! 
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machinery and equip- Pe a ee 
aw Oe ee te Above: SPECIAL CROSSFIRES 
Glass Lothes + Glass Below: BLAST BURNERS 
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Cross Fires + Ribbon “ai i { 
Fires + Gas and Oxygen 
Burners + Indexing 
Turntables + Sealing, 

Ampule and Bulb Blow- 
ing Machines, etc. 
ii us now 
without obligation 


EISLER ENGINEERING CO., INC. | Charles Eisler, Jr. 
742 So. 13TH ST., NEWARK 3, N. J. 


Since 1920, designers 
and 


President 
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CHEMISTS AND CONSULTING 
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THE SOVIETS UN GLASS 


Translated from Russian into English 


The Structure of Glass. Translated into English 
from Russian and published by the Consultants Bu- 
reau, Inc., 227 West 17th St., New York 11, N. Y., 
295 pp., including all original tabular, diagrammatic 
and photographic material, case-bound, $20, postage 
included. Translation was sponsored by the Glass 
Division of The American Ceramic Society and the 
National Science Foundation to provide better access 
to Soviet literature on glass science. This authorita- 
tive volume, containing 75 outstanding glass papers, 
details the most recent theoretical and practical de- 
velopments by the leading Soviet researchers. Papers 

‘were presented at a conference convened by the In- 
stitute of Silicate Chemistry of the Academy of 
Sciences of the USSR and other affiiated organiza- 
tions meeting in Leningrad. 


Among the subjects covered are: Use of Spectro- 
scopic Methods; Effects of Temperature on the Re- 
fractive Index and Coefficient of Expansion; Appli- 
cation of X-ray, Electron and Neutron Diffraction 
Methods; and other integral aspects—all presented 
in a sincere attempt to throw new light on the un- 
known factors encountered in a study of the glassy 
state, and to further develop its as yet unutilized rich 
potentialities. 


CONSULTANTS BUREAU, INC. 


227 West 17th St., New York 11, N. Y. 
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Accelerator for Glass Polishing July p. 386 

Acid Polishing of Glass Oct p. 560 

Adhesion of Molten Glass to Molds May p. 276 

A. C.S. Will Observe 60th Anniversary at Annual Meet- 
ing in Pittsburgh Apr p. 199 

A... S. West Coast Meeting Dec p. 647 

An ent and Modern Diatreta, by Albert Christian Revi 
Aug p. 428 

An: ealing in a Polarimeter, Determination of the Degree 
of Oct p. 560 

An: ual Review of the Glass Industry—1958, by H. E. 
Simpson Jan p. 17 

Ap; aratus for Measuring Wall Thicknesses of Hollow 
Glass Vessels, by Vivian Bird Aug p. 430 


Barieney, G. M., and A, I. Ivanova, Testing Glass for 
Strength; Translated by Charles H. Greene and 
Charles D. Buchanan Aug p. 423 

Beizium Builds Largest Glass Furnace Feb p. 97 

Bending Operations, Radiant Gas Heat in Glass, by Har- 
old A. McMaster Aug p. 426 

Bir, Vivian, Apparatus for Measuring Wall Thicknesses 
of Hollow Glass Vessels Aug p. 430 

Bleininger Award, Alexander Silverman Receives Apr p. 
210 

Borel, Edward, A Drawn Sheet Glass Process of 1871: 
Translated by S. R. Scholes Sept p. 482 

Boring and Grinding, Supersonic May p. 278 


Cc 

Carnes, K. C., Ford’s New Nashville Glass Furnaces May 
p. 270 

Color Standards, Safety Oct p. 569 

Container Glass Compositions (1932-1957), A Review 
of, by W. R. Lester Dec p. 637 

Cooling Wind Control for Glass Forehearths, by Paul M. 
Spatz and Richard Post May p. 265 

Corning’s New Apparatus Plant at Big Flats Sept p. 478 

Current Statistical Position of Glass: Jan p. 47; Feb p. 
105; Mar p. 163; Apr p. 225; May p. 285; June 
p. 341; July p. 391; Aug p. 437; Sept p. 489; 
Oct p. 548; Nov p. 601; Dec p. 655. 


D 

Debiteuse, Manufacture of Glass Tubing Without A Oct 
p. 539 

De Maria, Vincent D., Highlights of Scientific Glass 
Blowing Dec p. 642 

Devitrification, Effect of Magnesium Oxide on May p. 
276; Of Window Glass May p. 276; and Chem- 
ical Composition May p. 278 

Diatreta, Ancient and Modern, by Albert Christian Revi 
Aug p. 428 
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Dispersions, Glasses with High Refractive Indices and 
Nov p. 594 

Drawn Sheet Glass Process, A, of 1871, by Edward Borel: 
Translated by S. R. Scholes Sept p. 482 


E 

Edens, A. H., Sealing the Window and Cone of Television 
Tubes Oct p. 535 

Eighteenth Conference on Glass Problems Jan p. 32 

Eitel, Wilhelm (Translator), Spectra of Simple Glasses 
in the Infrared Range and Their Relations to 
the Structure of Glass, by V. A. Florinskaya 
and R. S. Pechenkina, Part I Jan p. 27; Part Il 
Feb p. 93; Part III Mar p. 151 

Elmer, Thomas H, (Translator), Flame Studies: Methods 
and Results, by Rudolf Gunther Sept p. 473 

End Port Regenerator Furnaces, Performance Data on. 
by Henry Moore Oct p. 531 

Endurance of Glass in Boiling Water May p. 276 

Equipment and Supplies (See “New Equipment and Sup- 


lies” ) 

F 

Fineness of Batch, Effect of, on the Rate of Melting Oct 
p. 562 


Flame Studies; Methods and Results, by Rudolf Gunther; 
Translated by Thomas H. Elmer Sept p. 473 

Fluorine, Loses of, in the Manufacture of Milk Glass May 
p. 277 

Ford’s New Nashville Glass Furnaces, by K. C. Carnes 
May p. 270 

Forehearths, Cooling Wind Control for Glass, by Paul M. 
Spatz and Richard Post May p. 265 

Fry, Harry, Thickness of a Silver Mirror Film and the 
Iodine Ring Method June p. 328 

Furnace, Glass, Belgium Builds Largest Feb p. 97 

Furnaces, Ford’s New Nashville Glass, by K. C. Carnes 
May p. 270. 

Furnaces, Performance Data on End Port Regenerator. 
by Henry Moore Oct p. 531 

Furnaces, Side Port, by Fred M. Merritt July p. 375 


& 

Gas Heat, Radiant, in Glass Bending Operations, by Har- 
old A. McMaster Aug p. 426 

Glass Blowers in Business, Teen Age, by H. H. Slawson 
Sept p. 484 

Glass Blowing, Highlights of Scientific, by Vincent D. 
De Maria Dec p. 642 

Giass Compositions (1932-1957), A Review of Container, 
by W. R. Lester Dec p. 637 

Glass Conference Papers, Summaries: 

Automatic Recording and Controlling of Flue Gases, 

by R. K. Gunsaulus June p. 331 
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Glass Conference Papers, Summaries (Continued) 
Practical Application of Flue Gas Analysis to Glass 
Melting Furnaces, by Paul M. Spatz June p. 332 
Fluorspar for the Glass Industry, by Robert C. 
Keaney Oct p. 541 
Direct-Fired Continuous Glass-Melting Furnaces, by 
A. K. Lyle Oct p. 541 
All-Electric Glass-Melting Furnaces, by 
Erickson Oct p. 556 
G. C. M. I. Spring Meeting July p. 378 
Glass Cutter, A, for Cutting off Edges May p. 277 
Glass Division Papers at 60th Annual A.C. S. Meeting 
June p 321 
Glass Division Program at Bedford Springs Oct p. 533; 
Review of Meeting Nov p. 590 
Glass Forehearths, Cooling Wind Control for, by Paul 
M. Spatz and Richard Post May p. 265 
Glass Furnace, Belgium Builds Largest Feb p. 97 
Glass Industry—1957, Annual Review of, by H. E. Simp- 
son Jan p. 17 
Glass: Its Transparency and Structure, by H. H. Hol- 
scher, Part | Feb p. 81; Part If Mar p. 143; Part 
Ill Apr p. 212 
Glass Making, Native Quartz Dust in Dec p. 649 
Glass Polishing, Accelerators for July p. 386 
Glass Problems, Eighteenth Conference on Jan p. 32 
Glass, Spun: Its Genesis and Development, by Albert 
Christian Revi June p. 325 
Glass Structure, Modern Concepts of, by L. Prod’homme; 
Translated by Norbert J. Kreidl Nov p. 587 
Glass Structures, Use of X-Ray Methods for Investiga- 
tions of, by Kai Grjotheim Apr p. 201 
Glass Tubing without A Debiteuse, Manufacture of Oct p. 
539 
Glasses with High Refractive Indices and Dispersions 
Nov p. 594 
Greene, Charles H. and Charles D. Buchanan (Transla- 
tors), Testing Glass for Strength, by G. M. Bar- 
teney and A. J. Ivanova Aug p. 423 
Grinding, Supersonic Boring and May p. 278 
Grjotheim, Kai, Use of X-Ray Methods for Investigations 
of Glass Structures Apr p. 201 
Ground Glass, The Surface of May p. 276 
Gunther, Rudolf, Flame Studies: Methods and Results. 
Translated by Thomas H. Elmer Sept p. 473 
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Heat-Resistant Tubing of Alkali-Free Glass July p. 385 

Highlights of Scientific Glass Blowing, by- Vincent D. 
DeMaria Dec p. 642 

High Refractive Indices and Dispersions, Glasses with 
Nov p. 594 

High Temperature Measurements Sept p. 480 

Holscher, H. H., Glass: Its Transparency and Structure, 
Part I Feb p. 81; Part II Mar p. 143; Part III 
Apr p. 212 

Hopkins, R. W. and W. H. Manring, Use of Sulfates in 
Glass Mar p. 139 


Immiscibility in Oxide Systems, Structural Interpretation 
of Mar p. 155 
Interpretation of Glass Stability Aug p. 431 
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Inventions and Inventors: 

Annealing and Tempering: Jan p. 39; Feb p. 99; 
Mar p. 157; Apr p. 221; May p. 279; June p. 
335; July p. 387; Aug p. 433; Sept p. 486: Oct 
543; Nov p. 597; Dec p. 651 

Feeding and Forming: Jan p. 39; Feb p. 99; Mar p. 
157; Apr p. 221; May p. 279; June p. 335; July 
p. 387; Aug p. 433; Sept p. 486; Oct p. 544; 
Nov p. 651; Dec p. 651 

Furnaces: Jan p. 39; Feb p. 99; Mar p. 157; Apr. 
221; May p. 279; June p. 335; July p. 388; 
Sept p. 486; Oct p. 544; Nov p. 608; Dec p. 651 

Glass Compositions: Jan p. 39; Feb p. 100; Mer p. 
158; Apr p. 221; May p. 280; June p. 336; July 
p. 388; Aug p. 434; Sept p. 486: Oct p. °45; 
Dec p. 651 

Glass Wool and Fiber: Jan p. 39; Feb p. 100; ar 
p. 158; Apr p. 222; May p. 280; June p. °36; 
July p. 400; Aug p. 447; Sept p. 512; Oc’ p. 
545; Dec p. 652 

Sheet and Plate Glass: Jan p. 40; Feb p. 100; far 
p. 159; Apr p. 222; May p. 281; June p. ; 37; 
July p. 402; Aug p. 448; Sept p. 512; Ov p. 
566; Dec p. 652 

Tube and Cane Machines: Jan p. 41; Feb p. 1; 
Mar p. 159; Apr p. 223; May p. 282; Jur: p. 
338; July p. 404; Aug p. 448; Sept p. 513; Oct 
p. 568 

Miscellaneous Processes: Jan p. 41; Feb p. il; 
Mar p. 160; Apr p. 223; May p. 298; Jun: p. 
338; July p. 406; Aug p. 450; Sept p. 513; .\ov 
p. 610; Dec p. 674 

lodine Ring Method, Thickness of a Silver Mirror | ilm 
and the, by Harry Fry June p. 328 

Ivanova, A. I. and G. M. Barteney, Testing Glass for 
Strength. Translated by Charles H. Greene and 
Charles D. Buchanan Aug p. 423 


K 
Kreidl, Norbert J. (translator), Modern Concepts of 
Glass Structure, by L. Prod’homme Nov p. 587 


L 

Laboratory Glass, A New May p. 276 

Laboratory Glasses, Comparison of Some July p. 386 

Lester, W. R., A Review of Container Glass Compositions 
(1932-1957) Dee p. 637 

Littleton Receives Toledo Award Feb-p. 90 


M 

Magnesia-Alumina Glasses, Properties of Some May p. 
275 

Magnesium Oxide, Effect of, on Devitrification May p. 
276 

Manring, W. H. and R. W. Hopkins, Use of Sulfates in 
Glass Mar p. 13° 

Manufacture of Glass Tubing without a Debiteuse Oc‘. p. 
539 

Mathematics of Grinding and Polishing Sheet Glass 
Dec p. 649 

Measuring Wall Thicknesses of Hollow Glass Vessels, 
Apparatus for, by Vivian Bird Aug p. 430 
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Meetings: 
A.C.S. 60th Annual Meeting Apr p. 199; June p. 321 
A.C.S. West Coast Meeting Dec p. 047 
Conference, 18th, on Glass Problems Jan p. 32 
G.C.M.I. Spring Meeting July p. 378 
Glass Division Fall Oct p. 533; Nov p. 590 
Optical Society Meeting, Washington, D. C. May 

p. 269; Detroit Nov p. 595 

Overmyer Iron Clinic, Eighth July p. 380 


Merritt, Fred M., Side Port Furnaces July p. 375 

Mi'x Glass, Loss of Fluorine in the Manufacture of May 
p- 277 

Mirror Film, Thickness of A, and the lodine Ring 
Method, by Harry Fry June p. 328 

Mi ror Glass, Price Structure of Window and May p. 
277 

M¢ lern Concepts of Glass Structure, by L. Prod’homme; 
Translated by Norbert J. Kreidl Nov p. 587 

Mc ids, Adhesion of Molten Glass to May p. 276 

Mc iten Glass, Adhesion of, to Molds May p. 276; in 
Electric Furnaces, Determining the Electric 
Resistance of Oct p. 560 

M: ore, Henry, Performance Data on End Port Regener- 
ator Furnaces Oct p. 531 

N 


Ne vy Equipment and Supplies: Jan p. 49; Feb p. 106; 
Mar p. 164; Apr p. 226; May p. 287: June p. 
342; July p. 392: Aug p. 438; Sept p. 491; 
Oct p. 549; Nov p. 601; Dec p. 657 


0 

Optical Society Meeting in Washington, D.C. May p. 
269: in Detroit Nov p. 595 

Overmyer Iron Clinic, Eighth July p. 380 

Owens-Illinois Warehouse Assures Product Protection 
Oct p. 540 

Oxide Systems, Structural Interpretation of Immisci- 
bility in Mar p. 155 


P 

Performance Data on End Port Regenerator Furnaces, 
by Henry Moore Oct p. 531 

Polished Glass, Surface of Oct p. 560 

Polishing, Surface Temperature of Glass During May 
p. 278 

Porous Glass, Formation of July p. 385 

Post, Richard, and Paul M. Spatz, Cooling Wind Control 
for Glass Forehearths May p. 265 

Price Structure of Window and Mirror Glass May p. 277 

Prod’homme, L. G., Modern Concepts of Glass Structure; 
Translated by Norbert J. Kreidl Nov p. 587 

Properties of Some Magnesia-Alumina Glasses May p. 
275 


Q 
Quartz Dust in Glass Making, Native Dec p. 649 


R 

Radiant Gas Heat in Glass Bending Operations, by 
Harold A. McMaster Aug p. 426 

Recent Translations of Russian Papers of Interest to 
the Glass Industry May p. 275; July p. 385; 
Oct p. 539; Dec p. 649. (See also Translations) 
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Regenerator Furnaces, Performance Data on End Port, 
by Henry Moore Oct p. 531 
Research Digest: 
Mixing and Flow in Tank Furnaces Jan p. 45; 
Fracture of Glass Under Various Liquids and 
Gases Feb 103; 
Bonded Mullite and Zircon Refractories for the 
Glass Industry Mar p. 161; 
A Study, on Models, of the Effects of Operations 
and Design on the Glass Flow in Tank Furnaces 
Apr p. 224: 
Determination and Use of the Sag Point as a 
Reference Point in the Heating of Glasses May 
p. 283: 
Reduction Effects in Molten Glass June p. 339; 
Inhibition of Alkaline Attack on Soda-Lime Glass 
July p. 389; 
The Effect of Sand Grain Size on the Refining of 
a Pure Soda-Lime-Silica Glass Aug p. 435; 
Selenium Utilization in Soda-Lime-Silica Glass 
Manufacture Sept p. 487: 
Glass Level Measurement in Furnaces Oct p. 547; 
Silicone Films’ on Glass Surfaces Nov p. 599; 
Color and Light Scattering of Platinum in Some 
Lead Glasses Dec p. 653 
Revi, Albert Christian, Spun Glass: Its Genesis and 
Development June p. 325; Ancient and Modern 
Diatreta Aug p. 428 
Review of Container Glass Compositions (1932-1957), 
by W. R. Lester Dec p. 637 


Ss 

Safety Color Standards Oct p. 569 

Scholes, S. R. (Translator), A Drawn Sheet Glass 
Process of 1871, by Edward Borel Sept p. 482 

Scientific Glass Blowing, Highlights of, by Vincent D. 
DeMaria Dec p. 642 

Sealing the Window and Cone of Television Tubes, by 
A. H. Edens Oct p. 535 

Sharp, Donald E.: In Memoriam July p. 383 

Sheet Glass, Mathematics of Grinding and Polishing 
Dec p. 649; Measurement of Stresses in Dec 
p- 649 

Sheet Glass Process of 1871, A Drawn, by Edward Borel; 
Translated by S. R. Scholes Sept p. 482 

Side Port Furnaces, by Fred M. Merritt July p. 375 

Silverman, Alexander, Receives Bleininger Award Apr 
p. 210 

Slawson, H. H., Teen Age Glass Blowers in Business 
Sept p. 484 

Soda-Rich Glasses, Crystalline Components of Oct p. 
563 

Spatz, Paul M. and Richard Post, Cooling Wind Control 
for Glass Forehearths May p. 265 

Spectra of Simple Glasses in the Infrared Range and 
Their Relations to the Structure of Glass, by 
V. A. Florinskaya and R. S. Pechenkina; Trans- 
lated by Wilhelm Eitel, Part I Jan p. 27; Part 
II Feb p. 93; Part III Mar p. 151 

Spun Glass: Its Genesis and Development, by Albert 
Christian Revi June p. 325 

Stability, Interpretation of Glass Aug p. 431 
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Strength of Glass, Effect of Treatment on the July p. 386 

Strength, Testing Glass for, by G. M. Barteney and A. I. 
Ivanova; Translated by Charles H. Greene and 
Charles D. Buchanan Aug p. 423 

Stresses in Sheet Glass, Measurement of Dec p. 649 

Structural Interpretation of Immiscibility in Oxide Sys- 
tems Mar p. 155 

Structure and Transparency of Glass, by H. H. Holscher, 
Part I Fed p. 81; Part Il Mar p. 143; Part III 
Apr p. 212 

Structure of Glass, Spectrat of Simple Glasses in the In- 
frared Range and their ary aee to the, by 
V. A. Florinskaya and R. S. Pechenkina; Trans- 
lated by Wilhelm Eitel, Part I Jan p. 27; Part 
II Feb p. 93; Part III Mar p. 151 

Structures, Glass, Use of X-Ray Methods for Investiga- 
tions of, by Kai Grjotheim Apr p. 201 

Sulfates in Glass, Use of, by W. H. Manring and R. W. 
Hopkins Mar p. 139 

Summaries of Glass Conference 
Oct p. 5Al 

Surface Temperature of Glass During Polishing 
p. 278 

Supersonic Boring and Grinding May p. 278 

Surface of Ground Glass, The May p. 276 
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Teen Age Glass Blowers in Business, by H. H. Slawson 
Sept p. 484 

Temperature, Surface, of Glass During Polishing May 
p. 278 

Testing Glass for Strength, by G. M. Barteney and A. | 
Ivanova; Translated by Charles H. Greene and 
Charles D. Buchanan Aug p. 423 

Thickness of a Silver Mirror Film and the lodine Ring 
Method, by Harry Fry June p. 328 

Teledo Award, Littleton Receives Feb p. 90 


Translations: a 
Russian: May p. 275; July p. 385; Oct p. 5305. 
Dec p. 649 : 
Testing Glass for Strength, by A. I. Ivanova and 
G. M. Barteney Aug p. 423 } 
German: Spectra of Simple Glasses in the Infrare d 
Range and Their Relations to the Structurc of 
Glass, by V. A. Florinskaya and R. S. Pechenkina,) 
Part I Jan p. 27; Part II Feb p. 93; Part I 
Mar p. 135i 
Flame Studies: Methods and Results, 
Gunther Sept p. 473 
French: A Drawn Sheet Glass Process of 1871, by= 
Edward Borel Sept p. 482 
Modern Concepts of Glass Structure, by L. Proll 
homme Nov p. 587 E 
Transparency and Structure of Glass, by H. H. Holschg he 
Part | Feb p. 81; Part Il Mar p. 143: Part TE 
Apr p. 212 + 
Television, Sealing and Window and Cone off 
by A. H. Edens Oct p. 535 4 
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Use of Sulfates in Glass, by W. H. Manring and R. We 
Hopkins Mar p. 139 

Use of X-Ray Methods for Investigations of Glass Strué 
tures, by Kai Grjotheim Apr p. 201 
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Wall Thicknesses of Hollow Glass Vessels, Apparat 
for Measuring, by Vivian Bird Aug p. 430 | 

Window Glass, Devitrification of May p. 276; and Mi 
ror Glass, Price Structure of May p. 277 
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X-Ray Methods for Investigations of Glass Structures 
by Kai Grjotheim Apr p. 201 
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